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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral degrees 
from graduate schools cooperating with University Microfilms in the publication of complete disser- 
tation texts on microfilm, on Microcards, or as microprint. At the end of each abstract will be 
found an indication of the number of pages in the original typescript and the Library of Congress 


card number. In some instances Dissertation Abstracts will be found to be an adequate substitute 
for the published dissertations. 


Beginning this year, only Library of Congress numbers will be used to identify the dissertations 
published in Dissertation Abstracts. This will eventually eliminate our present use of a Publication 
Number for each dissertation. The issue for March of 1958 (Vol. XVIII, No. 3) will have some of 
the first of these. We will continue to use Library of Congress numbers along with Publication 
Numbers until all of the theses up to Publication Number 25,500 have been published. 


The Index to American Doctoral Dissertations is a complete indexed listing of dissertations by 
all students who were granted doctoral degrees during the previous academic year, and includes 
those abstracted in Dissertation Abstracts, arranged by degree-granting institutions under appro- 
priate subject headings. An alphabetical author index is included. 


COMPLETE DISSERTATIONS IN PRINTED FORM 


With the installation of a Xerographic processor University Microfilms is able to offer Xerox 
prints on sulphite paper (not a photographic paper) from its microfilm holdings, of all doctoral dis- 


sertations from graduate schools participating in the publication of dissertations on microfilm. 


The rate is four cents per page, with a minimum charge of $2.00 for each dissertation. This 
amazingly low cost for non-edition printed materials is made possible by the extreme speed of 
Xerography. 


Prints will ordinarily be furnished in roll form. The separate pages may be cut apart by the 
purchaser. For an additional charge of $1.00, we will cut the pages apart and bind them with a dur- 
able paper cover. Please specify in ordering whether we are to cut and bind the dissertations. 


This added service makes dissertations generally available in printed form at prices very close 
to current book prices. The size of the pages furnished is approximately 5-1/2 x 8-1/2 inches. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous process and 
for this reason selected pages wili be furnished as photographic enlargements at 20 cents per page 
for the same page size. Only complete dissertations will be furnished as Xerographic prints. 








Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue Vol. Issue 


Ill 1 XII XVII 5 
XII XVII 6 
XII XVII 7 
XII XVII i1i 
XII XVI 12 
XII XVII 13 dndex) 


XI after May 1958 


XI XVII 1 
XI 6(ndex) XVI 2 


XV 9 
XVI 13(dndex) 
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XVII 3 


A microfilm of volumes 1-16 can also be 
supplied at the following prices: 


VOLS. PRICE 

1- 5 (complete) $10.00 
6-10 (complete) 30.00 
11-13 (ea. vol.) 12.00 
14-16 (ea. vol.) 20.00 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
313 North First Street, Ann Arbor, Michigan. Subscription rates are: 

a. Dissertation Abstracts alone for 12 issues with no annual index: $20.00 
in the United States; $22.00 foreign; b. a combined subscription to 
Dissertation Abstracts with the 13th index number, paper bound as the other 
issues: $25.50; c. the Index to American Doctoral Dissertations alone, 
bound in hard covers: $8.00. Application for second-class mail privileges 
is pending at Ann Arbor, Michigan. 
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AGRICULTURE, GENERAL 


PASTURE ESTABLISHMENT AND MANAGEMENT 
FOR STUDENTS OF VOCATIONAL AGRICULTURE 
IN KOREA 


(Publication No. 18,728) 


Dai Hyen Baick, Ph.D. 
Louisiana State University, 1956 


Supervisor: Associate Professor Harry J. Braud 


The primary purpose of this study was to develop a 
plan for the introduction of a new type of agricultural 
science in Korea known as grassland farming. The Korean 
farmers have devoted their energies in producing grain 
crops exclusively for human consumption. 

A brief survey of the Korean agriculture was made to 
establish general characteristics of the present agricul- 
ture, from which the plan for the introduction of grassland 
farming was proposed. The knowledge of procedures, 
skills, and attitudes in initiating this program is to be con- 
ducted through a program of vocational agricultural educa- 
tion administered at high school level. The study contains 
data on establishment, management, and utilization prac- 
tices of pastures. 

The evidence found and presented in this study supports 
the following conditions: 

1. There exists in South Korea sufficient agricultural 
potentials to yield enough food for the anticipated increased 
population. At the present time, the available resources 
are not being utilized efficiently and maximum production 
is not being obtained. 

2. The introduction of grassland farming would be the 
greatest single contribution to the improvement of human 
diet by supplementing the grain diet with meat and milk. 

3. Pasture provides the major raw materials for the 
production of meat, milk, and other livestock products. 

In 1948, South Korea had approximately 684,000 beef 
and dairy cattle. This number will be increased approxi- 
mately twice after the various types of pasture are estab- 
lished on approximately 200,000 chungbos(chungbo= 2.451 
acres) of reclaimed land and 1,100,000 chungbos of double- 
cropped land by providing sufficient concentrates for 
animals. 

4. Rainfall in Korea is concentrated during summer 
and in the beginning of fall. Floods are violent and crops 
are damaged during these flood periods. Damage of floods 
is increased by absence of plant growth. The following 
data were given by the Flood Control Section of Bureau of 
Public Works, Seoul, Korea: Average rainfall, 1200 mm. 
to 1600 mm., maximum monthly precipitation is 1100 mm., 
maximum amount of rainfall in three days is 858 mm., 
maximum amount of rainfall in one day is 493 mm. They 
further presented the data that approximately 16,800,000 
cubic meters of fertile top soils are washed off each year 
from the cultivated land. 
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Pasture effectively controls soil erosion and builds up 
soil fertility. This may be accomplished, to a great ex- 
tent, by introduction of grasses and legumes capable of 
withstanding dry conditions, excessive rainfall, adaptable 
to wide range of soil, and adverse climatic conditions. 

0. After various types of pasture are successfully es- 


tablished, approximately 66,000 chungbos of cultivated 


land will be protected from the soil erosion damage. This 
in turn will save 94,000 tons of rice every year according 
to the Flood Control Section of Seoul, Korea. 

6. The economic future of Korea is largely dependent 
upon the further development of its human and natural re- 
sources related to agriculture. The first phase of agricul- 
tural development in South Korea is the development and 
expansion of grassland farming to provide sufficient feed 
for livestock and soil erosion control. The establishment 
and expansion of pasture land will in turn create not only 
better diets and control soil erosion, but will also increase 
size and number of industries related to farming. This in- 
dustrial expansion will offer more opportunities for grad- 
uates of vocational agricultural schools and attract more 
and better students to enroll in these schools. 

146 pages. $2.00. Mic 58-4518 


A BUSINESS MANAGEMENT STUDY OF 
73 RETAIL FARM EQUIPMENT FIRMS, 
NEW YORK, 1955 


(L. C. Card No. Mic 58-849) 


Rondo A. Christensen, Ph.D. 
Cornell University, 1957 


The purpose of this study was to make a business 
management analysis of a group of New York retail farm 
equipment firms in order to ascertain their costs of oper- 
ation, to determine those business management factors 
that contribute most to success, and to provide informa- 
tion to farm equipment dealers which might be useful to 
them in the study of their own businesses. | 

The data in the study are for the 1955 operating year. 
They were obtained by a survey of the farm equipment 
dealers in eight counties in New York State. 

Tabular analysis and the use of financial and operating 
ratios and turnovers were the main methods of analysis 
utilized. Case studies were made of three firms. 

The 73 firms included in the study had average total 
assets of $92,146, of which $69,399 were current assets. 
They had an average of $27,796 of current liabilities, 
$7,403 of long-term indebtedness, and $56,947 of net worth. 

The 73 firms had average total net sales of $162,524, 
a gross margin of $23,335, “other income” of $552, op- 
erating expenses of $22,463, and a net operating profit of 
$1,424. They had an average labor income of $3,834. 
Gross margin amounted to 14.36 per cent of total net sales, 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





724 AGRICULTURE 





“other income” 0.34 of one per cent, operating expenses 
13.82 per cent, and net operating profit 0.88 of one per 
cent. An average of about 48 per cent of all operating ex- 
penses were for salaries of the operator and others em- 
ployed in the business, 17 per cent were for physical fa- 
cilities, and the remaining 35 per cent were for office and 
other general expenses. 

Size of business, sales diversification, gross margin 
per dollar of sales, operating efficiency, labor efficiency, 
and capital efficiency all were related to variations in re- 
turns. Of the factors studied that were related to returns, 
size of business was the most important. Most of the 
other factors that were related to returns were also re- 
lated to size of business. 

Sales diversification appeared to be important to the 
extent that it resulted in a greater volume of sales. Oper- 
ating efficiency and labor efficiency had a greater effect 
on returns among the larger businesses than they did 
among the smaller ones. 

Based on the findings of this study, minimum goals for 
successful retail farm equipment operations might include 
annual total net sales of about $155,000, total assets of 
about $100,000, a man equivalent of about 5, approximately 
19.0 per cent of sales in nonfarm-equipment lines, a gross 
margin per dollar of sales of at least 16.4 cents, operating 
expenses per dollar of sales of not more than 13.4 cents, 
sales per man of at least $32,000, a total asset turnover of 
about 2.0 times, a fixed asset turnover of about 8.6 times 
(for those owning their physical facilities), and an inven- 
tory turnover of about 3.2 times. 214 pages. $2.80. 


COMPARATIVE ANALYSIS OF THE 
TRAINING NEEDS FOR COUNTY 
AGRICULTURAL AGENTS IN TEXAS 


(Publication No. 24,271) 


Banjamin Davy Cook, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Walter T. Bjoraker 


Purpose: To obtain information that would help deter- 
mine undergraduate and graduate training programs and 
serve as a guide in planning and conducting workshops on 
a non-credit basis. 

Procedure: Data were gathered in 1956 from men 
personnel at both county and state levels by a question- 
naire administered at annual state meetings. The state 
staff made recommendations for the agents’ training. 

Results: County agents and state staff members favor 
leave to do advanced study for agents if some financial aid 
is provided. Approximately one-half of the agents would 
take leave without assurance of returning to the same 
county while two-thirds of the state staff feel that this 
factor is unimportant. The number of children did not af- 
fect the desire of agents to do advanced study but it in- 
creased the recommended amount of financial aid. 

Tenure and age were important factors since three- 
fourths of the county agents with five or more years tenure 
were not interested in doing advanced study. Agents and 
State staff members between 46 and 50 years of age recom- 
mended the highest amount of financial aid. Over one-half 














the agents and all the state staff expressing no desire for 
agents to do advanced study were 36 years and 46 years 
of age, respectively. Less than one-half of the county 
agents and a Slight majority of the state staff thought an 
assurance of a salary increase should not be a prerequi- 
site to taking leave to do advanced study. 

A majority of county agents and state staff members 
did not have training in extension education or other social 
sciences as undergraduates, but three-fourths of these 
two groups indicated that they would have taken extension 
education courses if they had been available. Almost 
three-fourths of the county agents and nine-tenths of the 
state staff favor agents doing their advanced training in 
extension education, sociology, and psychology courses, 
but less than one-half of the county agents who majored in 
technical agriculture as an undergraduate would favor 
taking advanced training in these fields of study. A ma- 
jority of county agents and state staff members favored 
social science curricula over technical agriculture for 
undergraduate training. 

County agents generally prefer workshops conducted 
on a district basis, whereas the state staff favored them 
on a state-wide basis. Two-thirds of the county agents 
and state staff members favored workshop training in tech- 
nical agriculture and the social sciences. Three-fourths 
of the agents interested in doing advanced study would 
work towards a degree. State staff members favor a de- 
gree program for the agents. 

Conclusions: County agents are willing to do advanced 
study provided adequate inducements are offered, as- 
surance of returning to the same county is given, anda 
salary increase is granted. Amount of financial aid avail- 
able would influence agents’ desire to do advanced study 
more than family sizes. County agents with long tenure 
are less interested in advanced study. 

County agents and state staff members would accept 
an undergraduate program in extension education. State 
staff members want prospective agents to do part of their 
training in fields other than technical agriculture and 
county agents favor such training. Similarly, in the ad- 
vanced training program the same type of training would 
be desired. 

Administrators and training leaders need to give at- 
tention to providing workshops on a district basis, as well 
as a state-wide basis, in which technical agriculture and 
social sciences will be considered as a part of advanced 
training. 

County agents will do advanced study on college campus 
and there seems to be a desire for graduate programs and 
advanced degrees. 219 pages. $2.85. Mic 58-4519 





THE DAMPING CAPACITY OF CORRUGATED 
PAPERBOARD AS A FUNCTION OF 
STRESS AND FREQUENCY 


(Publication No. 23,463) 


James Winthrop Goff, Ph.D. 
Michigan State University, 1957 


This study was undertaken to determine the damping 
capacity of corrugated paperboard and to ascertain the ef- 
fect of stress amplitude, static load and frequency upon 
that property of the material. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 % 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 
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Two methods, utilizing circular specimens similar to 
those used for the standard flat-crush tests of corrugated 
board, were developed. The first method, which produced 
load deflection diagrams for complete cycles at rates up 
to one-quarter cycle per second, made use of a Baldwin 
FGT-SR-4 universal testing machine equipped with a low 
range load cell and cycling controls. The ranges of load- 


ing used were 5 to 35 pounds, 35 to 65 pounds, and 5 to 65 © 


pounds on a specimen which was two and one-half inches 
in diameter. 

A special cyclic loading fixture was designed for use in 
the second method which involved loading in the same 
ranges, but at frequencies of five and seven and one-half 
cycles per second. 

The material investigated was A-flute corrugated 
board, manufactured with two 42 pound kraft liners and a 
semi-chemical corrugating medium. All board used was 
supplied by the American Boxboard Company of Grand 
Rapids, Michigan. Specimens were cut, conditioned at 73 
degrees Fahrenheit and 50 percent relative humidity for 
one week, selected for thickness, and samples of five were 
drawn at random. Each sample of five was tested ata 
Single frequency and within a single loading range. 

The total energy and energy dissipation per cycle were 
measured for each load deflection curve using a polar 
planimeter. The damping capacity and actual energy loss 
per cycle were calculated from these data. 

Test results indicated that the damping capacity of the 
board under investigation lay in the range of 0.009 to 0.026 
as determined at the 100th cycle of loading. The damping 
capacity was found to decrease with increased duration of 
cyclic loading. 

The damping capacity and the actual energy loss per 
cycle appeared to be somewhat dependent on the frequency 
of vibration but no definite conclusions were drawn be- 
cause of the lack of continuity of data in the overall fre- 
quency range studied. 71 pages. $2.00. Mic 58-4520 


MEASURING UTILITY OF WEALTH 
AMONG FARM MANAGERS 


(Publication No. 24,249) 


Albert Nelson Halter, Ph.D. 
Michigan State University, 1956 


Both historical and recent developments of the concept 
of measurable utility provided the basis for deducing the 
hypotheses tested in this thesis. The first hypothesis is 
that there exists a technique by which utility of wealth can 
be measured. The second hypothesis is that a correspond- 
ence can be discovered relating past and present charac- 
teristics of individuals to future managerial behavior via 
estimates of numerical utility. 

The formal model developed by von Neumann and Mor- 
genstern, further explicated by Friedman and Savage, and 
applied to farming situations by Johnson, provided the 
operational prerequisites and theorems for finding a cor- 
respondence between utility entities and numbers. 

The Interstate Managerial Survey provided data for 
testing the hypotheses. A set of questions asked 529 farm 
managers in seven midwestern states whether or not they 
would accept certain odds in hypothetical risk taking and 





insurance Situations. The questions were constructed so 
that the elements of the questions could be identified with 
the relevant aspects of the model. The answers to the 
questions were thus either consistent or inconsistent with 
the specifications of the mode] 

The main analysis derived utility curves for the 
farmers who gave consistent answers. From the utility 
curves estimates of relative marginal utility were made. 
These estimates, which are interpersonally comparable, 
were related to other characteristics of the farm managers 
interviewed. Since these estimates are relative to the as- 
signment of an origin and a unit of measure, they are use- 
ful for predicting behavior but not for making welfare 
economic recommendations, The variables which were 
found to be related to the estimates of relative marginal 
utility include: (1) net worth, (2) gross income, (3) debt 
position, (4) type of farming and (5) concern for the two 
types (statistical) error. 

In general, as the marginal utility per dollar of addi- 
tional wealth increases, (a) the individual’s amount of debt 
increases, and (b) he tends to be engaged in more risky 
types of farming. As the marginal disutility per dollar of 
lost wealth increases, (a) the individual’s net worth and 
income decreases, (b) he tends to be engaged in less risky 
types of farming and (c) he is more concerned about not 
taking action when he should. 

It was concluded that the technique used in the Inter- 
state Managerial Survey provides some estimates of 
cardinal utility which distinguish individuals on the basis 
of meaningful managerial behavior. Further, it was con- 
cluded either (1) that in some cases the technique either 
was not used as extensively as it should have been or (2) 
that the interviewers had difficulty in communicating the 
questions to the farmers. These shortcomings were made 
explicit and remedial steps proposed. 

209 pages. $2.75. Mic 58-4521 





EVALUATION OF FARM EDUCATIONAL 
PROGRAMS OF ELECTRIC POWER SUPPLIERS 
IN THE UNITED STATES 


(L. C. Card No. Mic 58-1054) 


Elwood Forrest Olver, Ph.D. 
Iowa State College, 1957 


Supervisor: James E,. Wert 


The objective of this study was to summarize, com- 
pare and evaluate the practices in prevailing farm educa- 
tional programs of power suppliers in the United States 
and to point out worthwhile implications to suppliers. 
Usable returns from questionnaires were obtained from 
suppliers that served over 90% of the total electrified 
farms in the United States. 

The Middle Atlantic region had the larger power sup- 
pliers and the better programs. Larger suppliers tended 
to have the better programs whereas the cooperatives, 
municipals and utilities showed little relationship to the 
quality of program. Many agricultural development pro- 
grams were reported which, with few exceptions, were 
carried on by the suppliers with superior programs. 

The practices generally included in the better programs 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 
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were used in the following order: giving technical advice 
to farm consumers, work with high school teachers, dealer 
encouragement, work with farm youth and sales promotion. 
The use of these practices varied little with the size of 
organization or from region to region but the better eal 
grams tended to use them. 

The standards by which the suppliers judged the success 
of their programs in the order of occurrence were: reve- 
nue increase, consumer goodwill, fulfillment of organiza- 
tion’s responsibility to farm consumers, appliance surveys, 
sales increase and farm visits. The better programs 
tended to adhere to all six of these standards. 

The techniques most widely used by suppliers to in- 
crease consumption in the order of occurrence were: 
dealer cooperation, use of an incentive rate, sending of 
literature, sales promotions, free electricity for certain 
purchases, appliance trials and others. All techniques 
tended to be used by the better farm programs. 

The utilities did much more merchandising than did the 
other types of organizations. The larger suppliers and 
those with better programs tended to merchandise major 
and minor items. 

Most of the cooperatives but few of the municipals and 
utilities sent an interorganizational publication to con- 
sumers. The monthly publication was most popular but the 
larger suppliers and those with the better programs sent 
them less frequently. 

The larger power suppliers and those with the better 
programs tended to use such farm program aids as cam- 
eras, movie and slide projectors, commercial films, 
flannel boards and current farm literature in this order. 

The advisers of over 50% of the suppliers made yearly 
visits in the following order of preference to: county ex- 
tension personnel, electric dealers, vocational agriculture 
teachers, newspaper editors and key farmers. The larger 
suppliers and those with the better programs tended to 
employ the activities of advising farmers, settling farmer 
complaints and promoting dealer sales and farm electric 
loads. 

The larger suppliers tended to have their advisers 
participating in county extension, vocational agriculture 
and electrical organization meetings. Over three-fourths 
of the suppliers had advisers giving farm meeting talks 
and well over half the suppliers sponsored such meetings. 

In summary, suppliers at the time of this study were 
placing great emphasis upon a farm educational program. 
A power supplier will be able to enhance the quality of its 
program by noting the techniques and practices prevailing 
in the more satisfactory programs now in existence. 

139 pages. $2.00. 


THE BEHAVIOUR OF POTASSIUM 
IN SEVERAL OHIO SOILS 


(Publication No. 25,414) 


George William Schmitz, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


Potassium is very abundant in most soils and even 
though the total amount present far exceeds that taken up 





by plants, potassium must be supplied to the plants in the 
form of fertilizer salts. Many potassium compounds are 
soluble in water but those in the soil are quite insoluble. 
This is evident from the fact that soils in the humid area 
contain thousands of pounds of potassium to the acre. 
Extensive research has been conducted on the nature 
of the soil-potassium-bearing compounds and the condi- 


' tions which govern the solubilities of those compounds in 


the soil. Since the best criterion for the availability of 
this element to plants is the amount taken up by them, 
cropping of soils has been used for this purpose. 

It is known that potassium exists in at least three forms 
of varying availability to the plant. The amounts of each 
of these forms as well as the conditions affecting their 
availability are also known for many soils. The reasons 
soils differ in their ability to release potassium to plants 
are not entirely understood. 


PURPOSE OF INVESTIGATION 


The purpose of the investigation was to evaluate the 
potassium supplying capacities to plants of several Ohio 
soils and also to obtain additional information on the 


- mechanism of potassium release to plants. 


EXPERIMENTATION 


Greenhouse cropping 

Eighteen Ohio soils that were representative of the 
important agricultural soils of the state were selected for 
study. Samples were taken to plow-layer depth from a 
number of locations in the state. 

The cropping experiment consisted of growing corn 
continuously in the greenhouse in 2 gallon glazed pots from 
August, 1951 to May, 1952. The design of the experiment 
was a randomized block with three replications of each of 
two treatments. 

One set of pots received no potassium and the other set 
was treated with 120 pounds potassium per acre before 
each drop. All pots were treated with CaCOs to bring the 
soil to neutrality. All the other nutrient elements were 
added in quantities sufficient to produce maximum plant 
growth. Iowa 4059 hybrid corn was planted and after 
emergence the plants were thinned to ten per pot. 

Plants were harvested in the fall and spring when they 
had tasseled. In the winter they were harvested at earlier 
stages of growth. After each harvest the soil was re- 
moved from each pot, thoroughly mixed, and replaced. 
This was done in order to insure that the roots hada 
chance for contact with all the soil particles. The roots 
were turned back into the soil for the first four harvests. 
For the fifth crop, the entire plant was harvested. The 
plants were dried to constant weight at 70° C. and a one 
gram sample of the ground plant material was taken for 
analysis. Potassium was determined by leaching the plant 
sample with NH4AC and analyzing the filtrate for potas- 
sium. All potassium determinations in this investigation 
were made on a Perkin-Elmer flame photometer, model 
52-C, using 25 p.p.m. Li as an internal standard. 


Laboratory extractions 

Methods of extracting amounts of potassium from the 
soil in the laboratory which would correspond to amounts 
extracted by plants in the greenhouse were tested. The 
tests used were as follows: 
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HNO; extraction -- Two grams of soil were boiled for 
exactly 10 minutes with IN HNOs. The calcium was pre- 
cipitated as the oxalate, filtered off, and the filtrate ana- 
lyzed for potassium. The total potassium extracted by this 
procedure, less the exchangeable potassium, was taken as 
the amount of moderately available potassium extracted. 
Hydrogen Amberlite 1R-120 resin extraction - Five grams 
of soil were incubated with 2.5 grams of hydrogen- 
saturated resin of approximately 3.5 pH for 48 hours. The 
moderately available potassium extracted was calculated 
as before for the HNO; extraction. 

Exchangeable potassium -- Ten grams of soil were leached 
with 100 ml. neutral normal ammonium acetate and the fil- 
trate analyzed for potassium. 

Total potassium -- Silicates were decomposed in a three 
gram sample of soil with HF in combination with H2SO. 
and HCl. After the mixture was evaporated to dryness in 
a platinum crucible on a steam plate the residue was taken 
up in 0.1 N HCl, filtered, and analyzed for potassium. — 
Fixed potassium -- A 25 gram sample of soil was treated 
with K Cl equivalent to 469 pounds of potassium to the 
acre. The soils were alternately wetted and dried for 67 
days. At the end of this period exchangeable potassium 
was determined, and the amount of potassium fixed was 
taken as the per cent of the added potassium which was not 
removed by NH,Ac. 

Mechanical analysis, cation exchange capacities and pH 
determinations -- The pipette method was used to deter- 
mine the amount of silt and clay in the soil. Cation ex- 
change capacity and pH determinations were made accord- 
ing to standard procedures. 























RESULTS 


In this investigation two forms of potassium in the soil 
shown to be available to the plant were exchangeable and 
moderately available potassium. These were calculated by 
subtracting the reduction in exchangeable potassium in the 
soil due to cropping from the total potassium absorbed by 
the plants. : 

Statistical analysis of the greenhouse cropping data 
showed that the yield of dry matter and uptake of potas- 
sium by the corn plants grown on soil treated with potas- 
Sium was significantly greater than that on the untreated 
soils at the 1 per cent level. The difference among the 
plants on the untreated soils was also highly significant. 

It was found that 50-100 per cent of the total potassium 
_ in the plants came from moderately available sources in 
the soil. Thus on most of the untreated soils it was as- 
sumed that the rate of release of moderately available 
potassium was the major factor influencing uptake of po- 
tassium. On the soils treated with potassium the release 
of moderately available potassium did not appear to be a 
factor in the uptake of potassium by the plants. 

The HNOs and resin extractants both removed amounts 
of potassium which were highly correlated to the amounts 
extracted by the plants in the greenhouse. (Table I). The 
available potassium content of some of the untreated soils 
became so depleted that large increases in dry matter 
yield and uptake of potassium were obtained by potassium 
fertilization. This increase in yield and uptake of potas- 
sium was analyzed statistically by correlating the release 
of moderately available potassium with the percentage in- 
crease in yield and uptake of potassium. 

In several cases the data exhibited curvilinearity and a 


TABLE I 


LINEAR CORRELATION COEFFICIENTS SHOWING 
RELATIONSHIPS BETWEEN AMOUNTS OF 
POTASSIUM EXTRACTED BY VARIOUS CHEMICAL 
METHODS AND THE POTASSIUM REMOVED BY 
CROPS IN THE GREENHOUSE 





Moderately Available 
Potassium in 
Untreated Plants 


Uptake 
Percentage* 





Exchangeable 
potassium before 
cropping 


Exchangeable 
potassium after 
cropping 


Moderately avail- 
able potassium 


released to IN HNO; 0.955 0.841 














*Potassium in check plants/potassium in treated 
plants x 100 


curvilinear regression equation of the form Y= a+ bX+ 
cX’ was fitted, resulting in significant increases in pre- 
diction values. (Figure 1). 





7 = 2.7 #0.1011m - 0.0000360z, 
R= 0,985 
T = 45  0.0n99x 
re 0.919 
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then r. 
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AVAILABLE “OTASSIUM SOLUBLE I 
18 END, AND YIELD PERCENTAGE. 
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MODERATELY AVAILABLE POTASSIUM IN AMB"RLIT2 RESIN, PPM 


Fig. 1. Relationship between moderately available 
potassium soluble in IN HNOs and yield percentage. 


The untreated soils which contained 100 pounds or less 
of exchangeable potassium per acre at the beginning of the 
greenhouse cropping experiment did not undergo any re- 
duction in exchangeable potassium after ten months of con- 
tinuous cropping. It was assumed that a “minimum” level 
of exchangeable potassium similar to that found by Hoag- 
land’ and others had been reached. The reduction in ex- 
changeable potassium due to cropping was found to be 
proportional to the per cent base saturation of the soils 
with potassium before cropping. Soils that were well 
above the minimum level of exchangeable potassium 
when cropping started released the greatest amount of 
exchangeable potassium to the corn plants. The cation 
exchange capacity of the soil appeared to greatly affect 
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TABLE II 


RELATIONSHIPS BETWEEN AGE PARENT MATERIAL, 
TOTAL K AND CALCULATED RELEASE OF K TO 
HNO; ACID FROM THE SILT PLUS 
CLAY FRACTION OF THE SOIL 





a Calculated 
Release of 
Moderately 
Available K 
to IN HNOs 

From silt and 

Clay Fraction 

1b./A. 


Parent Material and Soil Type* 





Residual sandstone and shale | 
Wellston silt loam 423 


Illinois Calcareous Drift 
Rossmoyne silt loam 349 
Clermont silt loam 208 








Early Wisconsin high lime drift 
Russell silt loam 343 


Late Wisconsin low-lime very 

heavy Textured Drift 
Mahoning silt loam 
Trumbull silty clay loam 








Late Wisconsin low-lime, light 
Textured drift 

Wooster silt loam 

Ravenna silt loam 





28,000 
28,700 


Late Wisconsin Medium 
lime drift 
Alexandria silt loam 
Marengo silt loam 





29,200 
29,000 


Late Wisconsin Hi-lime drift 

Clyde Clay loam 

Miami silt loam 

Miami silt loam 

Miami silt loam 

Miami silt loam 

Brookston silty clay 
Brookston silty clay loam 





24,400 
28,000 
29,000 
26,000 
29,700 
34,600 
30,300 


Lake plain, Heavy calcareous 
Wisconsin till on lake plain 
14; Brookston silty clay 








37,800 1,554 











*Age of parent material decreases from top to bottom 
of table. 


the amount of exchangeable potassium at the minimum 
level. 

There was a reciprocal relationship between the re- 
lease of exchangeable potassium to plants and the release 
of moderately available potassium to plants. The release 
of moderately available potassium from nonexchangeable 
sources in the soil depended upon how near the exchange- 
able potassium was to the minimum level. At or below 
this level the potassium in the plant came entirely from 
nonexchangeable sources. The soil properties which were 
responsible for the rate release of moderately available 





potassium appeared to be the amount and type of silt and 
clay in the soil. The correlation coefficient between the 
release of moderately available potassium to HNQs and the 
per cent silt and clay in the soil was significant at the five 
per cent level. This relationship becomes closer if soils 
of equal degrees of weathering are compared. The total 
potassium in the soil was used as an indication of the rela- 
tive degree of weathering, and comparisons were made, as 
shown in Table II, between the release of moderately avail- 
able potassium per unit of silt and clay, the age of parent 
material of the soil, and the total potassium content of the 
soil. It is seen from the Table that the soils which are 
more weathered possess the least total potassium and also 
release the smallest amount of moderately available po- 
tassium. 

It appears that exchangeable potassium after cropping 
was a better index to potassium supplying power of the soil 
than exchangeable potassium before cropping because the 
rate of release of moderately available potassium was the 
dominant factor in potassium absorption and yield of dry 
matter on the untreated soils. It was also pointed out how- 
ever that the minimum level of exchangeable potassium in 
the soil was dependent upon the exchange capacity of the 
soil, that is, the amount of organic and inorganic colloid 
in the soil. But since it was also shown that the rate of 
release of moderately available potassium was partially 
dependent upon the amount and type of inorganic colloid, 
it is apparent that exchangeable potassium at the minimum 
levelis more highly correlated with the release of moder- 
ately available potassium than is exchangeable potassium 
of soils above the minimum level. 

It should be pointed out that exchangeable potassium at 
the minimum level depends upon both the organic and in- 
organic colloid fraction. Inasmuch as there is probably no 
release of moderately available potassium from the or- 
ganic fraction, soils with a high per cent of organic matter 
would show no relationship between exchangeable potas- 
sium at the minimum level and release of moderately 
available potassium. Also, it has been shown that the silt 
fraction of soils releases moderately available potassium.” 
This fraction, however, does not contribute to the exchange 
capacity; thus no indication of the rate of release of 
moderately available potassium from this fraction would 
be obtained by exchangeable potassium measurements. 

76 pages. $2.00. Mic 58-4522 
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MINERALIZATION OF ORGANIC PHOSPHORUS 
IN RELATION TO PHOSPHORUS 
AVAILABILITY IN SOILS 


(L. C. Card No. Mic 58-1062) 


Anton van Diest, Ph.D. 
Iowa State College, 1957 


Supervisor: C. A. Black 


Experiments were conducted to test the hypothesis that 
soil organic phosphorus may be of significance in the phos- 
phorus nutrition of plants. Seventy Iowa soils represent- 
ing a wide range in soil phosphorus availability were se- 
lected for this purpose. 

A plant-response method was developed in which the 
absolute yields of phosphorus in plants that received no 
phosphorus fertilization were measured. Mineralization 
of organic phosphorus was estimated by measuring the in- 
crease in inorganic phosphorus and the decrease in or- 
ganic phosphorus removed from soil by different extrac- 
tants as a result of incubation, and also by measuring the 
amount of organic phosphorus hydrolyzed by hypobromite 
in an alkali soil extract. 

Multiple-regression equations were calculated in which 
the estimates of yield of phosphorus obtained with the 
plant-response method were used as the dependent vari- 
able. The independent variables were inorganic phos- 
phorus extracted by the Bray and Kurtz method and the 
resin method and the estimates of organic phosphorus 
mineralized during incubation or hydrolyzed by hypo- 
bromite. 

With acid soils no significant independent correlation 
was found between yield-of-phosphorus data and the esti- 
mates of organic phosphorus mineralized during incubation 
or the fraction of organic phosphorus hydrolyzed by hypo- 
bromite. Subsequently, the availability of organic phos- 
phorus mineralized was estimated by determining for each 
soil the fractional recovery of added inorganic phosphorus 
in an incubation experiment. When the estimates of or- 
ganic phosphorus mineralized during incubation were mul- 
tiplied by the corresponding fractional recovery coeffi- 
cients, the resulting estimates of availability of organic 
phosphorus mineralized were of significant independent ef- 
fect of value in predicting phosphorus availability to plants. 

With alkaline soils significant independent correlation 
could be found between yield-of-phosphorus data and the 
estimates of organic phosphorus mineralized during incu- 
bation or the fraction of organic phosphorus hydrolyzed by 
hypobromite. However, when the estimates of organic 
phosphorus mineralized during incubation were multiplied 
by the corresponding fractional recovery coefficients, the 
resulting estimates of availability of organic phosphorus 
mineralized showed no significant independent effect of 
value in predicting phosphorus availability to plants. 

On the basis of the much higher fractional recoveries 
of the added inorganic phosphorus in alkaline than in acid 
soils (with a number of alkaline soils the fractional re- 
covery exceeded unity), it was speculated that the improve- 
ment in prediction of yield of phosphorus associated with 
the use of the fractional recovery data on acid soils re- 
sulted because in these soils the phosphorus fixation was 
of considerable importance. The lack of improvement in 
prediction with the alkaline soils, on the other hand, re- 
sulted because in them phosphorus fixation was of relatively 





less importance and also because the fractional recovery 
was affected strongly by processes other than fixation. In 
consequence of the latter, the theoretical meaning of the 
fractional recovery was not the same in the alkaline soils 
as in the acid soils. 

As a whole, the results of the experiments show that, 
in acid soils, estimates of availability of organic phos- 
phorus and, in alkaline soils, estimates of total amounts 
of organic phosphorus mineralized during incubation are 
of significant value in predicting phosphorus availability 
to plants. 97 pages. $2.00. 
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STUDIES ON THE PHYSIOLOGY OF 
THE RETICULUM AND RUMEN 


(L. C. Card No. Mic 58-706) 


Carl Heritage Clark, Ph.D. 
The Ohio State University, 1953 


The study has been undertaken for the purpose of 
elucidating some of the more obscure facts concerning 
the nervous control of rumination and reticulo-ruminal 
motility. It is quite probable that a greater knowledge of 
the nervous system will help us to better understand the 
actions of ruminatorics and the complex problems asso- 
ciated with the condition referred to as bloat. 

In the course of the problem sixty-three animals were 
used. The work included seven goats, two cows, and fifty- 
four sheep. All of these animals were thoroughly ex- 
amined and found to be free of diseases and internal para- 
sites before being used for any experiments. 

A thorough study of reticulo-ruminal motility and the 
amount of time spent eating, resting, and ruminating each 
day was made. The motility of the reticulum and rumen 
was Studied by the balloon technique formerly employed by 
Phillipson’ and Schalk and Amadon.” From the graphs 
made by means of this technique, it was possible to deter- 
mine the time required to complete the various movements 
of the reticulum and rumen. These data are summarized 
in Table I. 

According to the theory of rumination generally ac- 
cepted today, rough scratchy ingesta is the stimuli for 
rumination. It is believed that material in the reticulum 
and rumen stimulates the sensory nerve endings which in 
turn start the rumination reflex. If this theory is correct, 
it should be possible todemonstrate sensorynerve endings 
inthe reticulum andrumen. Inanattempt todo this, numer- 
ous histological sections of the forestomach were prepared. 

It was found that the reticulo-ruminal mucosa nearest 
the esophageal groove was well supplied with nerves. 
These nerves penetrate deep into the mucosa, so that 
their endings are near the interior of the rumen and retic- 
ulum. It is possible that these nerves are the afferent 
fibers in the rumination reflex. In the posterior parts of 
the rumen, there are fewer nerve fibers and they do not 
penetrate so far into the mucosa. This correlates with 
the fact that it is easiest to stimulate the rumination re- 
flex close to the esophageal groove. 
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TABLE I 


THE TIME INTERVALS REQUIRED FOR MOVEMENTS 
OF THE RETICULUM AND RUMEN* 





Standard 
Average (mean) | Deviation 
in seconds in 

: seconds 


n Xx Sx 


Number of 
Observations 





First Reticular 
Contraction 40 2.09 66 


Second Reticular 
Contraction 40 3.38 


First Rumen 
Contraction 40 7.31 87 


Second Rumen =: 
Contraction 36 6.66 1.39 
*Statistical analysis by the statistical analysis labora- 
tory of The Ohio State University. 














Some studies were undertaken in order to obtain infor- 
mation on the nervous control of the reticulum and rumen. 
First the effects of vagal nerve sectioning were investi- 
gated. Later the types of motility produced by various 
brain lesions were studied. 


Studies on the Vagi 





Mangold and Klein* found that sectioning the vagi para- 
lyzed the reticulum and rumen. They also demonstrated 
that stimulating the vagi would cause a contraction of the 
reticulum and rumen. It has been possible to completely 
verify these findings. 

For the work on vagal sectioning, three sheep and two 
goats were used. In some animals either the left or right 
vagus was sectioned; in others a double vagotomy was per- 
formed. The nerves were severed in the cervical region, 
a local anesthetic was used. If either the right of left 
vagus nerve was sectioned independently no apparent ab- 
normality of reticulo-ruminal motility could be detected. 
Rumen motility recordings were made as early as five 
minutes after sectioning one of the nerves, and they were 
normal in appearance. One animal with a left vagotomy 
ruminated seventeen minutes after the operation. Another 
sheep with a right vagotomy lived more than four months 
without showing any detectable alterations in reticulo- 
ruminal motility. This animal did have some difficulty in 
swallowing which may be attributable to a partial paralysis 
of the esophagus. 

If however, both vagi were severed, an immediate 
paralysis of the reticulum and rumen occurred. This ap- 
parently is a permanent paralysis, for one animal kept 
over a week after vagotomy showed no signs of reticulo- 
ruminal motility. 

It seems likely from the above evidence that either 
vagus nerve can control the normal motility of the reticu- 
lum and rumen. If, however, both vagi are cut the first 
two compartments of the stomach cease contracting. 


Vagal Nerve Stimulation 





Contractions of the reticulum and rumen could be ini- 
tiated by electrical stimulation of either vagus nerve. 





Continuous electrical stimulation was ineffective in caus- 
ing the normal double reticular contraction. The normal 
reticular contraction can be obtained only by stimulating 
the reticulum with two separate bursts of current, each of 
which would produce a contraction. Apparently the normal 
double reticular contraction is due to stimuli received 
from the higher centers of the brain, and not controlled by 
the reticular muscles or the enteric plexus. 


Experiments on Decerebrate Preparations 





It was earlier demonstrated that the vagi are the motor 
nerves to the reticulum and rumen. It is important to 
consider the parts of the brain that control the impulses 
passing down these nerves. 

To determine whether or not the medulla is the motor 
center for rumination, six successful decerebrate animals 
were prepared. 


Method: 

The technique used was similar to that used by Sher- 
rington* for preparing decerebrate dogs. After the ani- 
mals were anesthetized with ether, an opening was tre- 
phined into the cranial cavity. The brain could be severed 
either with a cautery or a scalpel. Thrombin and gelfoam 
sponges were used to control hemorrhage. When the 
cautery method was used, very little hemorrhage occurred. 
The cuts through the brain were made directly anterior to 
the pons. Following these operations, all but two animals 
were able to breathe without assistance. The ability to 
control body temperature was abnormal as indicated by 
the considerable variations of temperature noted. Func- 
tions such as swallowing, breathing, and the vasomotor 
activity remained within normal limits. All six prepara- 
tions went through intermittent spasms of decerebrate 
rigidity. The longest any one of these preparations lived 
was twenty-three hours. None of the decerebrate prepa- 
rations showed spontaneous motility in the reticulum or 
rumen. Attempts to cause regurgitation by mechanical or 
electrical stimulation of the reticular mucosa were un- 
successful. Although negative evidence is not conclusive, 
this work apparently indicates that the motor center for 
reticulo-ruminal motility and rumination is not in the 
medulla. The medulla was functioning quite normally as 
indicated by respiration, blood pressure, and swallowing 
movements; yet there was no motility in the reticulum 
and rumen, nor was it possible to cause rumination. 





Decorticate Studies 


After the decerebrate studies, a series of chronic 
decorticate and hemidecorticate preparations were made. 
These were prepared by using two different surgical tech- 
niques.‘ The first method was to cut the cortical tissue 
free and control the hemorrhage by using thrombin and 
gelfoam sponges. A number of successful preparations 
were made in this manner. The recovery from the opera- 
tion was slow and the mortality high; so this method was 
discarded in favor of a second technique. This time the 
cortex was first cauterized by heat. After this it was pos- 
sible to remove the gray matter. When this technique was 
used, the animals were regularly on their feet and eating 
the day following the operation. 

There were ten successful decorticate animals which 
lived more than three months. One animal lived over a 
year and a half, at which time euthanasia was performed. 
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Four different types of decorticate animals were pre- 
pared. In these either the left, the right, the front half, or 
the entire cerebral cortex was removed. All of these 
preparations showed normal reticulo-ruminal motility. 
These animals also spent a normal amount of time rumi- 
nating each day. The only difficulty noted in these ani- 
mals was the fact that they became blind if the visual cor- 
tex was destroyed. For instance, if the left cerebral cor- 
tex were destroyed the animal became blind in the right 
eye. 

Autopsies were performed in all but one animal. One 
animal had an abscess near the brain, but this apparently 
produced no abnormality. From a necropsy on these ani- 
mals it was evident that all cortical tissue which was in- 
tended for removal during surgery had been successfully 
removed. 


Conclusions and Discussion 





There seems little doubt left that the vagi contain the 
motor fibers to the reticulum and rumen. Most or all of 
the afferent fibers are probably in the vagi too. This con- 
clusion is based not only on the fact that animals with a 
double vagotomy do not ruminate, but also on the fact that 
cutting the sympathetic nerves to the rumen does not pre- 
vent rumination. This appears to be presumptive evidence 
that the afferent fibers are contained in the vagi. Next en- 
countered is the question concerning the part of the brain 
that controls the movements of the reticulum and rumen. 
Other reflexes, such as vomiting, deglutition, respiration, 
and micturition, are controlled by specific areas in the 
central nervous system. These areas, together with their 
afferent and efferent connections, control the reflexes, 
although they may be modified by higher centers. Many of 
these reflexes have been located experimentally by sec- 
tioning the central nervous system at various levels. 
Some well-known examples are the loss in ability of de- 
cerebrate dogs to control their body temperature because 
the heat-regulating mechanism is in the hypothalamus. 
Also decerebrate preparations are able to breathe but 
spinal animals are not. This, of course, results from the 
removal of the respiratory center in the medulla. Finally 
spinal animals have a knee jerk which is present until the 
controlling part of the cord is destroyed. By these same 
isolation techniques attempts were made to locate the ru- 
mination and reticulo-ruminal motility center. 

The decerebrate sheep that have been prepared never 
showed spontaneous motility of the reticulum and rumen. 
This supports the postulation that the medulla, pons, cere- 
bellum, and spinal cord, and the various nerves attached 
to these structures do not control rumen motility and ru- 
mination. It was possible, however, to obtain normal mo- 
tility in decorticate preparations. This indicates that the 
rumination center may be anterior to the pons and below 
the cerebral cortex. By methanol injections and surgical 
injury evidence has been obtained to indicate that the ru- 
mination center may be below the germ of the corpus cal- 
losum and anterior to the pituitary stalk. 

These experiments were not done in a manner that 
would indicate the exact area. Speculation might lead one 
to believe that the caudate nucleus or hypothalamus might 
be very important structures in the rumination reflex. 
This, of course, will have to wait further experimentation. 


Summary 





. Evidence is presented to support the hypothesis that an 
subcortical area anterior to the pituitary infundibulum 
is intimately concerned with rumination and reticulo- 
ruminal motility. 


Evidence has been presented to indicate that a center 
or centers controlling rumination and the motility of 
the reticulum and rumen is/are not located in the 
medulla. 


. The cerebral cortex of either or both hemispheres is 
not essential for rumination or motility of the reticulum 
and rumen. 


. The motor nerves to the reticulum and rumen are lo- 
cated in the vagi. 


. In one sheep there was a statistically significant slow- 
ing of the motility in the reticulum and rumen after 
unilateral vagotomy. 99 pages. $2.00. 
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CHROMATIN VARIATIONS IN 
BOVINE SPERMATOGENIC CELLS 


(L. C. Card No. Mic 58-523) 


Nathan Stix Fechheimer, Ph.D. 
The Ohio State University, 1957 


Chromatin is the substance which carries the heredi- 
tary material. Qualitative and quantitative study of this 
substance may yield information useful for the further de- 
velopment of livestock. 

In this study, testicular samples from 18 bulls between 
12 and 15 months of age, representing the five major dairy 
breeds, were used. One gland of each animal was treated 
with colchicine or colcemide. Chromosome counts of 
spermatogenic cells were made from squash preparations. 
A cytospectrophotometric technique was used in making 
quantitative DNA determinations from Feulgen-stained 
sections. 

The most frequently occurring diploid chromosome 
number was 60. Deviations from this did not exceed five 
chromosomes. In meiotic cells the most frequently oc- 
curring number was 30. All the chromosomes observed 
were apparently telocentric, and contained no constric- 
tions. One unequal pair was distinguishable at diakinesis, 
and is presumably the X Y bivalent. 
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The effect of six variables on the mean and variability 
of the DNA content of spermatogonia, primary spermato- 
cytes, and spermatids was studied. The variables were 
breed, individual bull, cell type, treatment age of the ani- 
mal when sample was obtained, and year in which the de- 
terminations were made. No differences were noted in the 
mean or variability of the DNA content of nuclei of samples 
between treated and untreated testicles or among samples 
from animals of different ages. Differences in the mean 
DNA content of nuclei were shown to exist among indi- 
vidual bulls within the same breed and among the three 
cell types studied. Differences in both the mean and the 
variability of DNA content of nuclei were found among 
breeds and between the two years in which the studies were 
carried out. 

Two alternative hypotheses to explain these results are 
presented. It is proposed that either the differences noted 
reflect a chromosomal inconstancy within and among 
breeds or that two types of DNA exist. 100 pages. $2.00. 


THE VITAMIN A REQUIREMENT 
OF THE YOUNG PIG 


(L. C. Card No. Mic 58-1037) 


David Lawrence Frape, Ph.D. 
Iowa State College, 1957 


Supervisor: Damon V, Catron 


Twelve experiments were conducted involving 360 pigs, 
weaned at 7 days from sows low in vitamin A status. Ex- 
cept for one experiment the vitamin A offered was Rovi- 
mix, a dry stabilized product produced by Hoffmann- 
LaRoche Inc. The added vitamin A levels tested ranged 
from 14.5 to 11,393 I.U./lb. of feed, and the response to 
these was estimated for the most part at the end of a 7 
week feeding period. The criteria used to measure the re- 
sponse of the animal to diet were: weight gain, feed/lb. of 
gain, plasma and liver vitamin A contents, cerebrospinal 
fluid pressure, the rate of S°” metabolism, the rate of se- 


Although the response in liver accumulation was inves- 
tigated on fewer animals it was found to be very sensitive 
and consistent between experiments. Use of data from all 
experiments showed this response to be a power function 
of dose between 800 and 11,400 I.U./lb. of feed. 

The minimum adequate level for the pig up to 8 weeks 
of age was judged to be 800 I.U./lb. of feed. This was not 
influenced to any significant extent by the ambient tem- 
perature differences investigated or other different man- 
agemental conditions. 

Dietary vitamin A was shown to have a marked effect 
on thyroid secretion rate. Low rates of secretion oc- 
curred on the basal and at the highest level investigated 
(6,400 I.U./lb. of feed). Relations between this and feed 
efficiency were discussed. However this thyroid secre- 
tion rate, as deduced by using thiouracil and I'**, was 
found not to be most precisely described by a simple rate 
constant but more correctly by a higher order function. 

Studies on the metabolism of S*” by several tissues, 
as influenced by vitamin A, were carried through. It was 
postulated that vitamin A is functional both in the forma- 
tion and in the breakdown of chondroitin sulfate. 

260 pages. $3.35. 


1. Gyorgy, P., ed. 1951. Vitamin Methods. 2:41, 
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INPUT, OUTPUT RELATIONSHIP 
AND MILK PRODUCTION 


(Publication No. 24,662) 


Ahmed Abdel Ghany Hassan, Ph.D. 
University of Minnesota, 1957 


Input, output relationships in milk production are of 
considerable practical importance to the producer because 
it-enables him to select the most economic practices 
under changing price conditions in order to increase his 
net returns. In spite of the fact that feed accounts for 50- 
70 percent of the total cost of milk production, yet very 
little work has been done in the United States and in Europe 
to establish the relationship between milk output and feed 


cretion by the thyroid gland and the occurrence of gross 
Clinical and histological symptoms of deficiency. | 

The response of the spinal pressure was consistent be- 
tween experiments in respect to the point of minimal nor- 
mality, but maximum gain ranged between 100 and 1600 
I.U./lb. of feed. Minimum liver reserves occurred at 800 
I.U./lb. of feed - also the point for both the normality of 
the pressure and inflection point of the plasma curve. 

Of 3 criteria employed on most of the animals the re- 
sponse of the plasma vitamin A was the most sensitive, 
(using the lambda value of Bliss* ), followed by the pres- 
sure of the cerebrospinal fluid, and the least was the 
growth response. The spinal fluid pressure response was 
readily interpreted as it was linear on log. dose up to the 
point of normality. At this point there was an abrupt break 
in the curve. Minimum normality in this corresponded to 
the inflection point of plasma vitamin A on log. dose (17 to 
18 mcg. of vitamin A/100 ml. according to the chemical 
method used). 


input. Besides, there is some diversity of opinion among © 
dairy farmers regarding steaming-up before calving and 
the effect on production when the feeding level is sub- 
stantially dropped below or raised above the standard. 

Most of the research work which has been done in the 
United States and Europe concluded that with increased 
nutrient input there were increases in milk output, yet 
these increments were obtained at an ever increasing cost 
in terms of feed. : | 

Two experiments were conducted at the University of 
Minnesota dairy barn in St. Paul in which two sets of iden- 
tical triplets were used. 

The first experiment was designed to ascertain the 
relative amounts of energy in the input that is recovered 
in the milk with three different planes of feeding, which 
were 80, 100, and 120 percent of the Haecker allowances 
for production. 

The results of the first experiment indicated that the 
highest efficiency of feed utilization was 29.2 percent for 
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T25, which received 80 percent of the Haecker allowances 
for production, followed by T24, with 23.9 percent effi- 
ciency on 100 percent of the same allowance. The lowest 
efficiency was 19.5 percent for T26, which was fed 120 
percent of the Haecker’s allowance for production. 

The amount of total digestible nutrients which were 
necessary for the production of one pound of 4 percent fat 
corrected milk was the lowest--0.589 pounds--at the low- 
est level of nutrition, followed by 0.718 pound at 100 per- 
cent level and the highest amount of total digestible nu- 
trients needed for the production of one pound of 4 percent 
fat corrected milk was 0.880 pound at the 120 percent feed 
level. 

The second experiment was designed to study the effect 
of three different planes of nutrition, which were 80, 100, 
and 120 percent of Morrison’s standard when fed to one 
set of identical triplets, T163, T164, and T165, on the sub- 
sequent milk production, when they were fed identically 


after calving at 100 percent, according to the same standard. 


The results of this experiment showed that the effi- 
ciency of feed utilization was almost the same for T163, 
and for T165, which were fed 80 and 120 percent pre par- 
tum ration. The highest efficiency was 23.3 for T164, 
which was fed 100 percent of the same standard and during 
the same period. 

The amount of 4 percent fat corrected milk produced 
for every pound of total digestible nutrients fed was ap- 
proximately the same for the three cows, while the amount 
of total digestible nutrients which were necessary for the 
production of one pound of 4 percent fat corrected milk 
was 0.775, 0.739, and 0.776 for T163, T164, and T165 re- 
spectively. 

To summarize the results of both experiments, these 
data would indicate that there was no substantial increase 
in production by feeding in excess of the production allow- 
ance of the Haecker standard; the greatest efficiency in the 
use of feed was obtained at the lowest level of feeding and 
it ought to be tested at lower levels. There was not very 
much difference in the production of cows which were fed 
different levels before calving. Feeding digestible nu- 
trients at different levels had a slight effect on the body 
weight and general condition of the cow; and feeding at the 
three different levels during lactation had but slight in- 
fluence on the fat percentage of the milk with a slight in- 
crease at the lowest level, the reason of which is not known. 
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ENERGY, PROTEIN AND METHIONINE 
INTERRELATIONSHIPS IN GROWING PIG RATIONS 


(L. C. Card No. Mic 58-1042) 


Virgil Wilford Hays, Ph.D. 
Iowa State College, 1957 


Supervisor: Damon V, Catron 


The feeding of rations containing three levels of pro- 
tein from a 50-50 mixture of solvent soybean oil meal and 
low-heat, spray-dried skimmilk to pigs 2- to 6-weeks of 
age resulted in a curvilinear response of gains on protein 
levels and a linear response of feed per pound of gain on 
protein levels. Maximum gains were observed on the 20 
percent protein rations, whereas most efficient feed con- 
version was obtained with the maximum level fed (25 
percent). 

In corn-soybean oil meal-whey type diets, 19 percent 
protein rations resulted in maximum gains in conventional 
growth studies and 22 to 25 percent resulted in maximum 
repletion gains. The feed conversion data were similar 


.for the two methods in that 25 percent protein rations pro- 


duced the most efficient gains. 

Experiments were conducted to study the effects of 
various supplemental levels of DL-methionine on the baby 
pig’s response to corn-soybean oil meal-whey type ra- 
tions containing 20 percent protein. Supplemental methio- 
nine exerted no Significant effects on repletion gains or 
feed conversion, indicating that methionine was not the 
most limiting nutrient in the rations fed. Further studies 
on the effects of 0.05 percent supplemental methionine 
added to similar rations containing varying levels of pro- 
tein (16 to 31 percent) did not result in a consistent re- 
sponse that could be associated with supplemental methio- 
nine. 

Pigs fed milk protein rations gained at a faster rate on 
less feed per pound of gain than did pigs fed soya protein 
diets. Supplemental arginine had no significant effect on 
either gains or feed conversion, even though levels in the 
diets were three to four times the reported requirements. 
Supplemental DL-methionine significantly improved gains 
and efficiency of feed conversion in the pigs fed soya pro- 
tein diets. 

The apparent digestibility of the dry matter and protein 
of the milk rations was high at two weeks of age and changed 
very little as the pigs increased inage to five weeks. The di- 
gestibility of the dry matter and protein of the soya diets in- 


creased as the pigs increased from two to five weeks of age. 


Adjusting -the gains to equal digestibilities with the use of 
covariance analysis resulted in similar gains for the pigs 
fed methionine supplemented soya and milk protein diets. 
Experiments were conducted, using growing pigs 25 to 
73 pounds body weight, to study the effect of energy on re- 
sponse to increased levels of protein and supplemental 
methionine. A consistent response to supplemental 
methionine was not observed on either 12 or 16 percent 
protein rations or on rations containing 940 to 1,120 pro- 
ductive Calories per pound. Increasing the level of pro- 
tein from 12 to 16 percent significantly increased rates 
of gain and decreased the pounds of feed required per 
pound of gain independent of level of energy in the ration. 
Also, increasing the energy content of the ration from 970 
to 1,120 Calories per pound significantly decreased the 
pounds of feed required per pound of gain independent of 
the protein level in the diet. 172 pages. $2.25. 
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SOME OF THE INFLUENCES OF SEMINAL 
VESICULECTOMY ON BOVINE SEMEN 


(L. C. Card No. Mic 58-535) 


Edwin Albiun Hess, Ph.D. 
The Ohio State University, 1957 


An experiment was designed to investigate some of the 
influences of the bovine seminal vesicles on semen. These 
influences were studied by the physical evaluation and bio- 
chemical assays of bull semen before and after the surgi- 
cal removal of the seminal vesicles. The physical evalua- 
tions included an appraisal of the per cent of live sperma- 
tozoan motility, libido, pH determinations, frozen semen. 
spermatozoan concentration, and semen volume measure- 
_ ments. The biochemical assays included an analysis of 
semen fructose, semen citric acid, and five various semen 
amino acids (aspartic acid, glutamic acid, serine, glycine, 
and alanine). 

Four healthy fertile bulls were used in this experiment 
(one two-year-old Holstein-Angus, two yearling Jerseys, 
and one yearling Holstein). 

The removal of the seminal vesicles resulted in a sig- 
nificant reduction in the volume of semen obtained per col- 
lection. These data indicate that a large portion of the 
seminal fluids are supplied by seminal vesicular function. 

A highly significant increase in spermatozoan concen- 
tration was noted after the extirpation of the seminal 
vesicles. This increase may be due to the reduction in 
semen volume after the operation. 

The per cent of live spermatozoa was significantly 
higher before the operation than after the gland was re- 
moved. The one-day evaluation differences, before and 
after the operation, were not significantly higher. The 
seven-day evaluations were significantly higher before the 
operation than after it. 

Following seminal vesiculectomy of the bulls, there was 
a Significant increase in pH values after the extirpation of 
the seminal vesicles. 

The difference in libido appraisals was not significant 
for each bull when pre-operative and postoperative col- 
lections were compared. 

The freezability of semen was not severely affected by 
extirpation of the seminal vesicles. 

The mean values of semen fructose were significantly 
higher before the removal of the seminal vesicles. These 
data indicate that almost all of the seminal fructose is 
produced by the seminal vesicles. 

The mean values of semen citric acid were significantly 
higher before seminal vesicular extirpation. These data 
indicate that almost all of the semen citric acid is sup- 
plied by the secretions of the seminal vesicles. 

No significant increase was noted in the levels of each 
of the five amino acids after the glandular removal. 

There was no significant increase in the per cent of 
live spermatozoa and motility evaluations noted as a re- 
sult of the addition of fructose and citric acid to semen 
from seminal vesiculectomized bulls. 

These data were based on clinical observations. No at- 
tempt was made to prepare histological observations. 

2 96 pages. $2.00. 





RELATIONSHIP OF LIVE MEASUREMENTS 
AND SWINE CARCASS CHARACTERISTICS 


(L. C. Card No. Mic 58-1043) 


Lewis Alton Holland, Ph.D. 
Iowa State College, 1957 


Supervisors: L.N. Hazel and John W. Gowen 


Correlations between live measurements and carcass 
characteristics of 105 purebred barrows were studied. 
The live measurements which had not been studied pre- 
viously were circumference of jowl and probe measure- 
ments of fatness and muscle thickness over the supra- 
spinous fossa and over the shaft of the ilium. Other live 
measurements were age at slaughter, condition score, 
body length, chest circumference, middle circumference, 
flank circumference, and probe measurements of backfat 
thickness. Carcass characteristics were percent lean 
cuts, percent fat cuts, area of loin eye at the tenth rib and 
at the last rib, backfat measurements, and length of car- 
cass. 

Probe measurements of backfat and ilium fat were 
more closely correlated with percent lean cuts than were 
the other live animal measurements. The average corre- 
lations within breeds of percent lean cuts with age at 
slaughter, body length, flank circumference, jowl circum- 
ference, ilium lean, and scapula lean were not statisti- 
cally significant. Although the average correlations within 
breeds between percent lean cuts and condition score, 
middle circumference, chest circumference, and scapula 
fat probe were statistically highly significant, they were 
not large enough to indicate that these live animal meas- 
urements would be very useful in selecting breeding stock. 

Probe measurements of backfat were also the most 
accurate single indicators of percent fat cuts. Middle 
circumference, ilium fat probe and scapula fat probe were 
more useful indicators of percent fat cuts than were con- 
dition score, flank circumference, and chest circum- 
ference. Average correlations within breeds between per- 
cent fat cuts and age at slaughter, body length, and jowl 
circumference were small and not statistically significant. 

A combination of ilium fat probe and the average of 
three backfat probes indicated percent lean cuts and per- 
cent fat cuts slightly more accurately than did combina- 
tions of carcass characteristics, length, average thickness 
of backfat, and area of loin eye at the tenth or last rib. 

All average correlations within breeds between area 
of loin eye and probe measurements of fatness and lean- 
ness were small, indicating that probe measurements 
would be of little value in selecting breeding stock for 
large area of loin eye. 

The average correlation within breeds between body 
length and carcass length was .49, indicating the body 
length measurement to be of some value in measuring car- 
cass length. However, body length and carcass length 
were lowly related to percent lean cuts and percent fat 
cuts. 

A theoretical comparison of the efficiency of two bases 
of selection for percent lean cuts was made. One basis of 
selection was on the percent lean cuts of two full sibs of 
an individual and the other was on the individual’s own 
backfat probe measurements. Genetic correlations be- 
tween the average of three backfat probes and percent lean 
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cuts at which sib testing and individual selection would be 
equally effective for increasing percent lean cuts at vari- 
ous levels of heritability of the two traits were presented. 


78 pages. $2.00. 


THE INTESTINAL FLORA OF SIMPLE-STOMACHED 
ANIMALS, WITH SPECIAL REFERENCE TO THE PIG 


(L. C. Card No. Mic 58-855) 


Donald James Horvath, Ph.D. 
Cornell University, 1957 


Selective media were used to estimate the number of 
viable organisms in the feces of pigs fed a corn-soybean 
oil meal diet as compared with diets containing 10% addi- 
tional fat, fiber, or protein. No effects of diet were noted 
upon the flora in either of two replicates studied. Means 
of the log of the numbers of viable orgariisms per gram 
dry matter were coliforms, 9.9; enterococci, 7.6; lacto- 
bacilli, 8.5; yeasts, 4.1; and molds, 4.0. Except for 
yeasts, the normal range of variation was less than 10° and 
this was therefore considered to be the minimum repeat- 
able difference in assessing treatment effects. 

Ingesta of the pigs was obtained following routine 
Slaughter methods. The greatest numbers of viable organ- 
isms were found in the large intestine. Except for lacto- 
bacilli, the smallest numbers were found in the stomach, 
but the stomach was nonetheless noi sterile. In a supple- 
mentary trial, using special slaughter methods to prevent 
contamination of the stomach contents, the presence of 
viable organisms was again demonstrated. Unlike other 
groups of organisms studied, molds were present in nearly 
the same numbers at all levels of the tract. Consequently, 
it was postulated that molds were present largely as a 
function of spores or other forms not active in the tract. 

A total of four experiments was conducted using diets 
which produced the swine dermatitis, parakeratosis. 

High calcium, low zinc diets which produced parakera- 
tosis were also associated with gradual but marked de- 
pression of the coliform and enterococci groups. The de- 
pression exceeded 10°. Zinc administration restored ap- 
petite and ameliorated the lesions of the pigs but did not 
restore the flora. The flora does not therefore appear to 
be mediating factors in the syndrome. 

High calcium, low zinc diets were employed to precipi- 
tate parakeratosis in a second experiment. The coliforms 
and enterococci were again depressed, but the depression 
was not as marked nor as consistent as in the first experi- 
ment. Individual variation in numbers of viable organisms 
was noticeably greater than in the earlier studies. Again 
zinc had no effect upon the flora. In addition, removal of 
calcium from the diet of two pigs for 20 days was without 
evident effect upon the flora. 

No mange mites could be detected in any of the pigs 
used, which may refute the hypothesis that some mites 
must be present before patent lesions develop. 

High vs. low dietary calcium levels were compared as 
to their effects on the coliform and enterococci counts in 
an effort to locate the cause of the floral depression noted 
in pigs fed diets which produce parakeratosis. Spot checks 
of the four pigs employed revealed no marked difference 
between treatments. 





Two diets, one containing 5% alfalfa meal and the other 
a corn-soybean oil meal basal, were compared in a further 
effort to establish the basis for the depression of coli- 
forms and enterococci noted in pigs fed diets which induce 
parakeratosis. No treatment differences were observed. 

Depression of the flora responsible for synthesis of 
certain limiting nutrients would, conceivably, be reflected 
in reduced host response. Semi-synthetic diets containing 
marginal levels of isoleucine were prepared for two groups 
of weanling rats. In each group, one half received a rela- 
tively high level combination of antimicrobial substances 
in addition to the basal diet. These were found adequate 
to depress the coliform organisms abruptly. In both 
groups, one group fed ad lib and the other pair-fed, the 
treated rats gained more than the controls. Net protein 
utilization was greater in the treated group. The method 
was discontinued, although it might be useful in estimating 
synthesis of certain vitamins. 147 pages. $2.00. 


INTERRELATIONSHIPS AMONG DIETARY 
ENERGY, PROTEIN, AND 
AMINO ACIDS FOR CHICKENS | 


(L. C. Card No. Mic 58-809) 


Kam Choy Leong, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Herbert R. Bird 


A study was made of the energy-protein relationship 
in chickens using high levels of fat and a protein mixture 
of five parts each of fishmeal and gelatin, and 15 parts of 
crude casein. Productive energy levels of the diets were 
950, 1210, and 1450 Calories per pound at protein levels 
of 17, 22, 27, 32, 37, and 42 per cent. Results showed that 
as the energy level increased the percentage of protein 
required for optimum growth also increased. The pro- 
tein levels for optimum growth at 950, 1210, and 1450 
Calories of productive energy were 27, 29, and 32 per 
cent, respectively. The optimum Calorie to protein (C/P) 
ratios were 35.2, 41.7, and 45.3 for the three levels, re- 
spectively. This indicated a rising C/P ratio with in- 
creasing energy level and not a fixed one. 

Severe protein deficiency symptoms as poor growth, 
poor feathering, and feather eating were noted in the birds 
fed the highest energy diet with 17 per cent protein. These 
symptoms gradually diminished as the protein level of the 
diets was raised until they finally disappeared at 32 per 
cent protein. 

The feed conversion and fat deposition data showed the 
birds ate to satisfy their protein requirement as well as 
their energy need. 

Visceral fat deposition of the birds fed the 1450 Calorie 
diets, regardless of protein levels, was high. Birds on 
1210 Calories had high fat deposition at the low protein 
level of 17 per cent and dropped rapidly as the protein 
level increased. At 950 Calories, the birds had low fat 
deposition at all protein levels. Visceral fat deposition 
appeared to be influenced more by the source and amount 
of energy rather than the C/P ratio. 

The results described above were obtained without use 
of amino acid supplements. Subsequent experiments showed 
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that the diet contained sub-optimal levels of methionine 
plus cystine and of arginine. The requirement of methio- 
nine plus cystine increased as the energy level of the diets 
increased. Suggested levels of DL-methionine supplemen- 
tation for various combinations of energy and protein were 
worked out and used in the study of the effect of balanced 
protein on the energy protein relationship. Creatine hy- 
drate was effective in replacing L-arginine HCl. 

With supplements of DL-methionine and creatine hy- 
drate, the protein requirement for optimum growth at the 
energy levels of 950, 1210, and 1450 Calories dropped to 
17, 22, and 27 per cent, respectively, probably because a 
greater portion of the protein was utilized as protein for 
growth. Balancing the protein also widened and fixed the 
C/P ratio at about 55 for optimum growth at the three 
energy levels. 

Protein deficiency symptoms observed in the high- 
energy, low-protein diets of earlier experiments did not 
appear upon balancing the protein. 

Ether extract of the carcasses was influenced by the 
source and amount of energy rather than the C/P ratio. 
The ether extracts were inversely correlated to the mois- 
ture content of the carcasses. At the lowest protein level, 
the protein content of the birds was correlated inversely 
with the ether extract. 

Calculation of the cost of Calories from fat and other 
sources and cost of protein were based on the cost of corn 
as the major source of Calories and the cost of soybean 
oil meal as the major source of protein. At the present 
cost of fats, their use at the level of 26 per cent was un- 
economical in spite of excellent growth and feed efficiency. 
Considering growth rate and time involved to market the 
birds, the most economical diet was probably-the one con- 
taining 11.5 per cent added fat. 

Addition of 26 per cent stabilized inedible choice white 
grease to the diet did not affect the flavor of the poultry 
meat adversely. 140 pages. $2.00. 


GENETIC AND ENVIRONMENTAL DIFFERENCES 
BETWEEN HERDS IN BUTTERFAT PRODUCTION 


(L. C. Card No. Mic 58-1055) 


Franz Pirchner, Ph.D. 
Iowa State College, 1957 


Supervisors: Jay L. Lush and N,. L. Jacobson 


Most of the investigations concerned with partitioning 
variation into that from genetic and that from environ- 
mental sources have been confined primarily or wholly to 
the variation within herds. Effective choosing between 
animals which are in different herds requires knowing the 
relative importance of environment and breeding value in 
determining differences between herd averages. This 
latter objective is the concern of the present study. 

One method used for estimating the size of the environ- 
mental and genetic components in the variation between 
herds was to compare the variance components between 
herds when unrelated cows are studied with the herd com- 
ponent when half-sisters in different herds are studied. 
This difference is expected to equal three quarters of the 
genetic variance between herds. This method was applied 





to DHIA records of 2903 Holstein cows sired artificially 
and 735 of their naturally sired dams. The analysis indi- 
cated that 6.5% of the intra-year variation between herds 
in milk and butterfat production was caused by differences 
in breeding value of the respective herds. 

The other method uses the intrasire covariation be- 
tween the herd average and the production of AI-sired 
cows in that herd. The quantity 2(1-b, ,) where by , is 
the regression coefficient of the cow’s production on the 
average of her herd, indicates the heritability of herd dif- 
ferences. This method, applied to 1072 records of Jersey 
HIR cows and to 880 of the Holstein DHIA records which 
were used for the variance component analysis, resulted 
in estimates of heritability of herd differences of 13.7 and 
9.7% in the two populations, respectively. These two 
values when pooled indicate 11% for the heritability of 
herd differences. The regression estimates deserve more 
confidence than the estimate from the comparison of vari- 
ance components. Although the differences between the 
estimate of the Holstein DHIA and Jersey HIR population 
are by no means Significant statistically, they neverthe- 
less hint that herds in the Jersey HIR population may be 
more differentiated genetically than those in the Holstein 
DHIA population. : 

The two estimates, derived from the regression analy- 
Sis were used in constructing a selection index which 
utilizes both the individual production and the herd aver- 
age. According to this index the individual performance 


Should receive 2.5 times and 1.6 times as much emphasis 


as does the herd average in the Jersey HIR and the Hol- 
stein DHIA populations, respectively. Considering both 


the individual performance and the herd average increases 


the efficiency of selection by 19 and 35% in the Jersey HIR 
and Holstein DHIA population, respectively, as compared 
to selection on individual production alone. 

89 pages. $2.00. 


THE EFFECT OF FEEDING DIFFERENT RATIOS 
OF ROUGHAGE TO CONCENTRATE: 
I. MILK PRODUCTION AND DIGESTIBILITY. 
Il. THE EXCRETION PATTERN OF 
CHROMIUM OXIDE. 


(L. C. Card No. Mic 58-862) 


Paul Adin Putnam, Ph.D. 
Cornell University, 1957 


A randomized block design was used to study the pro- 
ductive and digestive efficiency of cows consuming rations 
containing 80, 60, and 40 per cent dry matter from rough- 
age and the balance from concentrates. Twelve animals 
were used and the experimental period was 112 days in 
length. Digestibility trials, involving total fecal collec- 
tions were conducted at about the tenth and twentieth weeks 
of lactation. In addition, 8 dry cows were used for obtain- 
ing digestibility values on the roughage portion of the 
ration. 

As the proportion of concentrate in the ration became 
larger the 4 per cent fat-corrected milk produced in- 
creased as did the apparent digestibility coefficients for 
dry matter, crude protein, ether extract, N-free extract, 
and total carbohydrates (crude fiber plus N-free extract). 
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Total digestible nutrient values and dry matter intakes 
also increased. The apparent digestibility of the crude 
fiber decreased as the proportion of concentrate in the ra- 
tion increased. Efficiency of milk production, expressed 
as pounds of total digestible nutrients consumed per pound 
of 4 per cent fat-corrected milk produced, decreased as 
the proportion of concentrate in the ration increased. 

An experiment was conducted to study the effects of 
certain factors upon the excretion pattern of Cr20,;. The 
indicator was administered once daily to cows consuming 
rations containing from 35 to 100 per cent roughage. Four 
Cows were used in each of 4 periods of 2 days duration. 
Fecal samples were taken every 2 hours during the first 
2 periods and every 3 hours during the last 2 periods. 
Chromium oxide per gram of fecal dry matter was deter- 
mined on all samples. 

A symmetrical excretion pattern was observed. The 
general character of the curve was the same for periods, 
treatments, and animals. There was considerable varia- 
tion in Cr2QO, concentration at any sampling time indicat- 
ing the importance of obtaining a large number of samples. 

A 12-hourly sampling procedure was proposed. 

It was concluded that time of Cr2O;, administration is 
of primary importance in respect to time-concentration 
relationships of fecal Cr2O3 and that suggested physiologi- 
cal, diurnal effects are of lesser importance. 

111 pages. $2.00. 


STUDIES ON THE PASSIVELY ACQUIRED 
ANTIBODIES IN THE BABY PIG IN RELATION 
TO EARLY WEANING 


(L. C. Card No. Mic 58-1059) 


Vaughn Curtis Speer, Ph.D. 
Iowa State College, 1957 


Supervisor: Damon V, Catron 


Several experiments were conducted to study the pas- 
Sively acquired immunity in the baby pig. In one experi- 
ment four litters of eight one-week old pigs each were di- 
vided into two equal groups. Half the pigs nursed their 
dams for a period of eight weeks, while the other pigs 
were weaned. Blood samples were obtained from each of 
the 32 pigs at 1, 2, 3, 4, 5, and 8 weeks of age for paper 
strip electrophoretic blood serum protein analyses. The 
relative percent of gamma globulin was of particular in- 
terest in determining whether there was a difference in the 
acquired immunity between the two groups of pigs. The 
relative percent of gamma globulin increased in the early 
weaned pigs between 1 and 2 weeks of age and then de- 
creased to 5 weeks of age. In the pigs nursing their dam 
the relative percent of gamma globulin decreased from 1 
through 5 weeks of age, then increased during the period 
9 through 8 weeks of age. The growth of the nursing pigs 
was superior to the early weaned pigs, especially during 
the first through the fourth week of age. Only four pigs 
nursed each sow, and this was probably a contributing 
factor to the better growth rate of the nursing pigs. Fur- 
ther, the housing was considered marginal for early wean- 
ing baby pigs. There was no evidence in this experiment 
that the pigs which continued to nurse their dams beyond 





one week of age had acquired any more immunity than the 
early weaned pigs when the relative percent of blood 
serum gamma globulin was used as the criterion of meas- 
urement. 

In another experiment an immunological test was em- 
ployed to obtain a precise measurement of the length of 
time after birth the baby pig is able to absorb ingested 
immune globulins from the gastrointestinal tract. High- 
titer colostrum was collected from sows that were im- 
munized by a series of injections with an E. coli antigen. 
The colostrum was then used to orally dose or inject 145 
baby pigs from 16 litters. Antibody absorption was deter- 
mined by a modified sheep red blood cell hemagglutina- 
tion test. It was found that the 18-hour-old pig was able 
to absorb a detectable amount of the orally-ingested E. 
coli antibody, but no significant absorption occurred in the 
24-hour-old baby pigs. The ability of the baby pig to ab- 
sorb the orally-ingested antibody present in the high-titer 
sow colostrum decreased logarithmically during the period 
0 to 24 hours after birth. The linear regression line 
fitted to these data showed that a 50 percent decrease in 
antibody absorption took place approximately every 3 
hours. 108 pages. $2.00. 


THE MEASUREMENT OF ENVIRONMENTAL 
INFLUENCES ON DAIRY CATTLE 
PRODUCTION RECORDS 


(L. C. Card No. Mic 58-830) 


Eugene Edward Starkey, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Edwin E, Heizer 


Environmental influences are estimated to cause from 
90 to 70 per cent of the total variation in production 
records of dairy cattle. These factors need to be ac- 
counted for in order to improve the estimates of genetic 
differences. 

The objectives of this study were as follows: 
1. To develop procedures for collecting environmental 

data on a monthly or bimonthly basis. 


2. To devise field measures for some influences that have 
eluded successful evaluation up to this time. 


3. To develop a fully automatic procedure for machine 
computation of DHIA production records. 


4. To measure the effects of various environmental in- 
fluences on butterfat production. 


Production and environmental data were collected over 
a three year period from 43 Holstein- Friesian herds in 
Southern Wisconsin. There were 2378 lactations (305 day 
M.E.) used in the study. Complete environmental data on 
14 variables was available for 1168 lactation records 
which were included in the multiple correlation procedure. 

Five multiple correlation computations were made with 
combinations of 6, 8, 11, 13 and 14 environmental in- 
fluences as the independent variables and butterfat produc- 
tion as the dependent variable. The net partial regression 
coefficients, standard partial regression coefficients, and 
partial coefficients of determination are shown for both the 
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total and within herd analysis. The net partial regression 
coefficients on a within herd basis were statistically sig- 
nificant for the following influences: 

1. Pounds of TDN fed daily per 1000 pounds of body 
weight 

2. Length of preceding dry period 

3. Days carried calf during 305 day lactation 

4. Calving interval 
The following additional influences (herd ratings) were 
found to be significant when analyzed on a total basis: 

. Number of cows in the milking herd 

. Summer feeding rating 

. Housing rating 

. Disease and injury rating 

. Milking practices 

. Feeding practices 
The net partial regression coefficients for nutritive ratio 
and condition at calving were not statistically significant. 

The coefficient of determination indicated that on a 
within herd basis 15 per cent and on a total basis 10 per 
cent of the variation in butterfat yield is associated with 
pounds of TDN fed daily. Dry period, days carried calf 
and calving interval were significant and each less than 
three per cent associated with the variation in butterfat 
yield on a total and within herd basis. Nutritive ratio and 
condition at freshening were not significantly associated 
with butterfat yield. The degree of association for the herd 
influences was dependent on the number of variables in- 
cluded in the multiple correlations. The multiple coef- 
ficient of determination increased from 17 to 27 per cent 
as the number of variables increased from 6 to 14. 

These coefficients represent the percentage of varia- 
tion in butterfat yield associated with the combined en- 
vironmental influences considered on a total basis. The 
increase was from 16 to 20 per cent for the within herd 
analysis, 

The average butterfat yields are presented for various 
levels of each environmental influence. 86 pages. $2.00. 


VOLATILE FATTY ACID PRODUCTION IN 
THE BOVINE RUMEN. I. IN VITRO 
PRODUCTION FROM VARIOUS FEEDS. 
Il. RATES OF PRODUCTION IN VIVO. 


(L. C. Card No. Mic 58-866) 


Wolcott Elmer Stewart, Ph.D. 
Cornell University, 1957 


In Part I an attempt was made to find a feed or combi- 
nation of feeds which would favorably influence the total 
production of volatile fatty acids (VFA), especially the 
proportion of propionic acid, when these feeds were incu- 
bated in vitro with rumen microorganisms. 

The 12-hour in vitro incubation method used was of a 
batch type, in which diluted rumen liquor was the inocu- 
lum. Several feeds, including corn meal, beet pulp, mo- 
lasses, urea, and soybean oil meal in various amounts and 
combinations were incubated in vitro with both ground al- 
falfa hay and fresh minced legume pasture grass. In every 
case urea caused a greater total production of VFA, al- 
though it did not influence the proportions of the individual 
VFA to any extent. Corn meal caused the proportion of 





propionic acid to be higher than any of the other feeds. 
Fresh grass caused a greater VFA production than did 
hay. Molasses consistently depressed VFA production un- 
less urea was present, in which case it increased VFA 
production, especially that of propionic acid. Beet pulp 
and urea consistently yielded the greatest amounts of VFA, 


- followed by corn meal and urea. Urea did not increase 


the proportion of propionic acid any more than soybean 

oil meal, although a much greater total production of acids 
occurred with urea. Grass markedly depressed propionic 
acid production and increased butyric acid formation as 
compared to hay. 

In Part II the results obtained in vitro were checked in 
vivo. A procedure for estimating the production, absorp- 
tion and energy contribution of the VFA in vivo under es- 
sentially normal conditions was developed. 

The method for estimating the rate of VFA production 
in vivo at a given time involved removing a sample of 
rumen ingesta and incubating it anaerobically for a short 
time. A curve was constructed from the increases in VFA 
levels during the one-hour incubation period. The slope 
of the curve at zero time was assumed to be the rate of 
production in vivo at the time the sample was obtained. 

Two fifteen hundred pound fistulated Holstein steers 
were individually fed the following four rations: hay only, 
hay plus grain, and two combinations of hay, grain and 
urea. 

The concentrations of VFA increased for 4-6 hours 
after feeding, with only slight differences due to the ration. 
Rates of VFA production were greatest within one hour 
after feeding, that of propionic acid being proportionately 
greater than that of the other VFA for the first two hours 
after feeding. Rumen volume increased after feeding and 
watering, while the per cent dry matter of the ingesta 
varied less than 2 per cent. Total VFA in the rumen, 
rumen volume, and total rates of VFA production were 
greater after the evening feeding. The total VFA produc- 
tion during a 24-hour period averaged 108 grams of 
valeric acid, 518 grams of butyric acid, 559 grams of 
propionic acid and 1,743 grams of acetic acid, which was 
assumed to also equal total 24-hour absorption from the 
forestomach. No preferential absorption of different VFA 
occurred. The VFA production in the rumen-reticulum 
would account for from 36 to 42 per cent of the digested 
calories of the four rations studied, which was 63 per cent 
of the energy requirement for maintenance of the steers. 
Urea did not stimulate VFA production in vivo or markedly 
change the proportions of the various VFA produced in the 
rumen. 128 pages. $2.00. 


BLOOD AND RUMEN CHANGES FOLLOWING THE 
ADMINISTRATION OF GLYCOGENIC MATERIALS 


(L. C. Card No. Mic 58-621) 
Dale R. Waldo, Ph.D. 
Cornell University, 1957 


Supervisor: Professor L. H. Schultz 


The purpose of this experiment was to investigate the 
comparative effects on rumen acids and on blood glucose, 
ketones and lactic acid resulting from the use of different 
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glycogenic materials which could be fed or administered 
to ruminants. These substances have been suggested for 
the control of ketosis in the ruminant. 

In the first trial the following substances were used: 
water as a control, sodium propionate, sodium lactate, 
calcium lactate, propylene glycol and sucrose. These sub- 
stances were each administered once to four fistulated 
steers at 1/2, 1 and 1 1/2 lb. levels. Nine rumen samples 
and six blood samples were taken at set intervals following 
each dosage. 

In a second trial a control of water, sodium butyrate, 
sodium propionate, and four mixtures of these salts were 
dripped into the rumen of each of three goats over a two- 
hour period. Blood samples were taken before the start 
and hourly for a period of eight hours. Blood glucose and 
ketones were determined. 

In a third trial 1 and 1 1/2 lb. of sodium lactate was ad- 
ministered once to each of four steers. After one hour of 
ruminal mixing, hourly samples were removed from the 
rumen and placed in the artificial rumen. The extent of 
fermentation was measured from the in vitro sample. The 
difference between concentration in the rumen and in the 
in vitro sample was assumed to represent absorption. 

The levels of blood glucose following the administration 
of the materials in the first trial showed highly significant 
differences. The order of ranking in terms of largest to 
smallest increase in blood sugar was propylene glycol, 
sodium propionate, sodium lactate, mixed lactate, calcium 
lactate and sucrose. After excluding propylene glycol, 
which was not considered because of interference in the 
method of analysis, there was no significant difference in 
blood lactic acid due to the substance administered. None 
of the administered substances increased the blood ketones 
to any degree. 

The levels of rumen lactic acid following the adminis- 
tration of these materials showed highly significant differ- 
ences. The order of increase from greatest to least in 
rumen lactic acid was sodium lactate, mixed lactate, cal- 
cium lactate, sucrose and sodium propionate. The effect 
of chemical compounds on the differences in rumen pro- 
pionic acid was highly significant. Ranking the compounds 
on basis of largest to smallest rumen propionic acid re- 
Sponse gave sodium propionate, propylene glycol, calcium 
lactate, mixed lactate, sodium lactate and sucrose. Rumen 
butyric acid levels showed a highly significant response to 
the different materials. Listing the materials on the basis 
of greatest to least response in rumen butyric acid gave 
calcium lactate, mixed lactate, sodium lactate, sucrose, 
propylene glycol and sodium propionate. Rumen acetic 
acid gave significantly different responses as a result of 
the materials used. The order of ranking in terms of 
largest to smallest increase in rumen acetic acid was 
Sucrose, calcium lactate, propylene glycol, mixed lactate, 
Sodium lactate and sodium propionate. The level of rumen 
valeric acid was not significantly affected by the com- 
pounds. 

The blood glucose response to propionate-butyrate mix- 
tures decreased as the percentage of propionate decreased 
and the percentage of butyrate increased. The blood ketone 
response was inversely related to the blood glucose re- 
sponse. 

At the levels of lactate used there was no increase in 
systemic blood lactic acid although appreciable amounts 
of lactic acid were absorbed from the rumen. Absorption 
accounted for a greater percentage of disappearance when 
the rumen concentrations were higher. 78 pages. $2.00. 
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THE EFFECTS OF HERBACEOUS VEGETATION 
ON GROWTH OF PLANTED POPLAR 


(L. C. Card No. Mic 58-846) 


Paul Leet Aird, Ph.D. 
Cornell University, 1957 


The effects of herbaceous vegetation on early develop- 
ment of hybrid poplar were investigated through green- 
house and field experiments. 

The first greenhouse experiment compared the growth 
of hybrid poplar cuttings in the presence of timothy, 
Phleum pratense, at full, half and zero densities in a ran- 
domized block design. Moisture, nutrient, and soil at- 
mospheric conditions were maintained at near optimal 
levels. Under these conditions there were no significant 
effects among treatments in height growth or root num- 
bers. Hence the grass had no Significant toxic effect on 
the associated trees. 

A similar experiment employing the same design and 
treatments, but with reduced replication, was used to fol- 
low height growth and root development in a glass sided 
box filled with top soil. No root antagonisms were ob- 
served. Growth of the poplars was depressed significantly 
by the grass despite absence of serious moisture com- 
petition. 

The first field experiment involved tillage, fertilizer 
placement, and inhibition of the native herbaceous vegeta- 
tion with maleic hydrazide as treatments in a factorially 
arranged randomized block design near Grenville, Quebec. 
Raverdeau poplar, a natural hybrid, served as the test 
tree. Length of annual shoot growth and volume of the 
tree were measured after the first and second growing 
seasons. A second experiment in the same area utilized 
Carolina poplar, with tillage, nitrogen fertilization, and 
herbicide applications as treatments in a similar design. 
Rainfall was abundant in this season, minimizing moisture 
competition. Leaf samples taken near the end of the first 
season were analysed for nitrogen and mineral nutrient 
content. 

Analysis of variance indicated that the tillage treat- 
ment caused a highly significant increase, of approxi- 
mately 255 percent, in height growth response of Raver- 
deau poplar. Response of the trees to the maleic hy- 
drazide treatment was minor. The herbicide treatment, 
consisting of a mixture of 2,4-dichlorophenoxyacetic acid 
and 2,2-dichloropropionic acid applied five days prior to 
planting, killed at least 90 percent of the native vegetation 
and, compared to tillage, resulted in a significantly greater 
height growth response of Carolina poplar. Further, the 
tillage plus herbicide treatment was significantly better 
than tillage alone. The trees responded significantly to 
the fertilizer treatments. The deep fertilizer application 
was superior to the broadcast method. 

Leaf analysis indicated that reduction of grass compe- 
tition by either the tillage or herbicide treatments more 
than trebled the content of nitrogen, phosphorus, and po- 
tassium in the leaves. Multiple linear correlation re- 
vealed that as much as 75 percent of total variation in 
leader length was associated with foliar composition of 
nitrogen, phosphorus, and potassium. 

Results indicated that the beneficial effect of tillage 
was primarily due to suppression of vegetation rather 
than soil stirring. As compared to tillage, the herbicide 
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treatment was estimated to be the cheaper means of suc- 
cessfully establishing poplar plantations. The adverse ef- 
fect of herbaceous vegetation on growth of planted poplar 
was attributed in large part to intense competition for nu- 
trients, though competition for moisture also may have 
been important. Toxicity effects of the herbaceous vege- 
tation or competition for soil oxygen were largely dis- 
credited and considered of minor importance. 

122 pages. $2.00. 


NESTING BEHAVIOR OF 
THE RING-NECKED PHEASANT 


(L. C. Card No. Mic 58-1056) 


Bromfield Lewis Ridley, Ph.D. 
Iowa State College, 1957 


Supervisor: George O, Hendrickson 


Nesting behavior of wild ring-necked pheasants 
(Phasianus colchicus) was studied at 79 nests in northern 
Iowa during the 1955 and 1956 nesting seasons with the aid 
of automatic recording devices. The recording devices 
used were Bachrach “Tempscribe” temperature recorders 
that had six-volt automobile headlight relays substituted 
for the metallic temperature coils. Single pole, double 
throw microswitches were used at the nests. 

No apparent correlation was found between mean height 
of nesting cover and nesting success. 

Pheasant hens came to 18 nests a total of 82 times to 
lay 65 eggs in 62 days. Three eggs in a single nest (dump 
nest) in one day was the maximum number laid. Nest at- 
tentiveness during egg-laying occurred at any time between 
0500 and 1900 hours. Sixty-nine per cent of all attentive 
time came between 1000 and 1500 hours, the peak occurring 
around noon. Recorded information indicated that it may 
be possible to predict which hens will eventually incubate 
their eggs by observing the average length of attentive 
periods during laying, although the small size of sample 
does not permit definite conclusions. No close correlation 
was found between length of inattentive periods during lay- 
ing and chronological appearance of eggs. 

Recorded incubation data were taken from 17 nests, 
spanning 225 complete days of incubation. The exact time 
of day or length of inattentive periods could not be pre- 
dicted for a given nest. However, 14 of the 17 hens took 
most of their inattentive time during the afternoon. The 
peak amount of inattentiveness for all nests as a whole oc- 
curred between 1600 and 1700 hours. Occasionally, peri- 
ods of absence by the hens during hours of darkness oc- 
curred. Little, if any, relationship was found to exist be- 
tween the stage of incubation and length of inattentive peri- 
ods. Neither maximum nor minimum daily air tempera- 
tures were found to affect length of time absent from nests. 
The females averaged approximately 28 bodily movements 
per day on their nests. Little correlation was evident be- 
tween the progress of incubation and the number of these 
daily movements, nor did the number of eggs per nest 
seem to influence the number of daily movements. The 
peak number of daily movements occurred between 1100 
and 1200 hours. 

The average hatching interval covered about 23 hours. 








This activity generally began at or before noon and ended 
before noon on the following morning. 

Recording devices did not seem to cause nest deser- 
tion by hen pheasants. Most desertion by incubating 
pheasants seemed to result from the hen being flushed by 
humans. Of 31 incubating hens flushed from their nests 
by the observer, 16 returned and continued to incubate. 
Statistical evidence indicated nest desertion after molesta- 
tion decreased as incubation progressed. 

_Predation was not found to be excessive in nests that 
had not been deserted. 

The behavior of nesting female pheasants in the wild 
state was characterized by much variation in their various 
activities. 98 pages. $2.00. 


AN EVALUATION OF RECLAIMED COAL STRIP 
MINED LANDS AS WILDLIFE HABITAT 


(L. C. Card No. Mic 58-742) 


Charles Victor Riley, Ph.D. 
The Ohio State University, 1952 


An intensive study of eighty-two artificial forest and 
shrub plantations, legume and grass seedings, and volun- 
teer herbaceous-woody coverts was made on coal strip- 
lands resulting from the open pit method of mining coal 
in Ohio, Indiana, and Dlinois. Of the investigations made, 
sixty-nine were in Ohio, six in Indiana, and seven in 
Illinois. In addition, thirteen strip mine lakes in Ohio and 
eight in Indiana and Illinois were studied. Each area was 
evaluated in terms of wildlife range or habitat produced 
by a particular plant species or group of species; what 
wildlife inhabitants were present, and what management 
practices would enhance the value of the unit for wildlife. 
The lakes were studied in regards to the pH of the water, 
the plant and animal species present, and what future man- 
agement practices should be instituted to make sich areas 
more productive of plant and animal life. 

The majority of the coal stripland areas studied con- 
sisted of a series of ridges and ravines with slopes rang- 
ing from five to fifty-five degrees and up to eighty feet in 
length. Recent legislative action in Pennsylvania, West 
Virginia, and Ohio requires the grading of such areas toa 
gently undulating topography and the planting of some form 
of vegetation. In Indiana the extent of grading is dependent 
upon whether the area is planted to trees or seeded to 
legumes and grasses for pasture. 

Owing to the varied geological formations present in 
the areas stripped for coal, the pH of the spoil material 
varied considerably. Spoil tests for pH on the striplands 
of Ohio indicated a usual range from 3.5 to 8.0, with some 
extremes beyond each of these. The majority of the strip- 
lands in Ohio had an acid pH ranging from 4.5 to 6.5. Ap- 
proximately 47 per cent of the soil material in Ohio was 
classified as acid and 42 per cent as calcareous. The re- 
maining 11 per cent consisted of a patchy mixture of acid 
and calcareous materials. Harrison, Jefferson, and Bel- 
mont counties contained the majority of the calcareous 
spoil material. Approximately 48 per cent of the strip- 
lands in Ohio were located in this region. 

There were an estimated 325,667 acres of coal strip- 
lands in eleven Midwestern states in December, 1949. In 
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the three states included in the field survey, namely Ohio, 
Indiana, and Illinois, there was a total of 139,784 acres of 
striplands. There were an estimated 47,625 acres of strip- 
lands in Ohio, 45,456 acres in Indiana, and 46,703 acres in 
Illinois. 

Forest plantations covered 17.7 per cent of the strip- 
lands in Ohio, 51.3 per cent in Indiana, and 23.6 per cent 
in linois. Seeded legumes and grasses and naturally es- 
tablished herbaceous and shrub plants covered an addi- 
tional 25.5 per cent in Ohio, 10.6 per cent in Indiana, and 
31.6 per cent in Illinois.” | 

Of the 47,625 acres of coal striplands in Ohio, an esti- 
mated 48.9 per cent were in artificial and volunteer for- 
ests, shrubs, orchards, seeded legumes, grasses, and other 
herbaceous vegetation. The remaining striplands were 
either barren or partially covered with vegetation in the 
early stages of succession. Major areas reclaimed by 
forest plantings were located in Harrison, Jefferson, Tus- 
-carawas, Columbiana and Stark counties, while the larger 
legume and grass seeded areas were in Harrison and 
Jefferson. 

Various plantings and seedings of lespedeza were in- 
vestigated, including the species Lespedeza cyrtobotrya, 
L. thunbergei, L. bicolor, L. serecia, and L. stipulacea. 
Of this group, the first three species produced excellent 
wildlife food and cover. When four years old, L. cyrtobot- 
rya, L. thunbergei, and L. bicolor plants ranged up to 
ninety-six inches in height and produced an abundance of 
foliage and seeds. Seeding of these species produced a 
greater density of plants per unit of spoil surface than use 
of nursery grown stock, thus providing more food and 
cover for wildlife. Serecia lespedeza (L. serecia), although 
not developing as rapidly as L. cyrtobotrya, L. thunbergei, 
and L. bicolor, provided good cover at four years of age 
and ranged from twenty-four to thirty-six inches in height. 
Korean lespedeza (L. stipulacea) did not develop any great 
amount of cover on Ohio striplands; however, it provided 
excellent wildlife cover and food on the coal striplands of 
Indiana and Lllinois, where it had been seeded on the spoil 
in many forest plantations and on grazing areas, thus pro- 
ducing very early vegetative cover and reducing the ad- 
verse effects of runoff. 

Two species of sweet clover (Meliotus alba and M. of- 
ficinalis) were seeded on coal striplands, and developed 
excellent cover and food on both acid and alkaline spoils in 
Ohio. The vegetation ranged up to forty-eight inches in 
height during the second growing season. After ten years 
the percentage of sweet clover remaining in a seeding 
decreased considerably under pressure of grazing and 
competition from volunteers, and thus its value in provid- 
ing wildlife habitat was reduced. 

Scotch broome (Cytisus scoparius) made extremely 
good growth on acid spoils and was of considerable value 
to wildlife because it remained green throughout the winter 
season, thus providing winter food. After four growing 
Seasons, the basal foliage of some plants measured sixty- 
five inches in diameter on the spoil surface. 

Alsike clover (Trifolium hybridum) developed best in 
the ravines of the striplands. After becoming established 
in the ravines it gradually invaded the lower half of the 
spoil bank slope. It was a frequent volunteer on coal strip- 
_ lands, and provided food supplies for some wildlife species. 

Red top grass (Agrostis alba) planted as a pure stand 
was of little value in providing the essential requirements 
for good range. It was a frequent volunteer in the moist 
ravines. 
























































Mixed legume-grass seedings consisting of alfalfa 
(Medicago sativa), sweet clover, rye grass (Lolium 
perenne), smooth broome grass (Bromus inermus), and 
Kentucky blue grass (Poa pratensis) did extremely well on 
alkaline spoil material and provided not only suitable 
grazing for livestock but also good wildlife range for most 
wildlife species. | 

Site appeared to be an influential factor in the estab- 
lishment of legumes and grasses on the coal striplands. 
These species attained greater height and developed more . 
abundantly in the ravines and on the lower half of the 
slopes than on the ridges and upper half of the slopes. 

Shrub plantings studied included multiflora rose (Rosa 
multiflora), false indigo (Amorpha fruiticosa), smooth 
sumac (Rhus glabra), and coral berry (Symphoricarpis 
vulgaris). Multiflora rose and false indigo had higher than 
ninety per cent survival after four growing seasons. Al- 
though coral berry had poor growth and survival on dry 
open sites, it did fairly well when planted under black 
locust. Smooth sumac did very well on both acid and al- 
kaline spoils, and was also a frequent volunteer. These 
shrubs should be spaced two to four feet apart to inter- 
lock the foliage at an early stage, thus providing more 
protection for wildlife. False indigo reproduced abun- 
dantly during the fourth year. 

Naturally established shrubs and vines such as Ameri- 
can bittersweet (Celastrus scandens), greenbrier (Smilax 
glauca), dewberry (Rubus villosus), wild grape (Vitis spp.), 
poison ivy (Rhus toxicodendron), blackberry (Rubus cana- 
densis), elderberry (Sambucus canadensis), hazel nut 
(Corylus americana), and winged sumac (Rhus copallina) 
were all doing extremely well on coal striplands. How- 
ever, when planted, they should be placed at the edge of 
and in the interior of forest plantings and pasture seed- 
ings and along haulways and access roads, to provide the 
diversified food and cover types essential to good wildlife 
habitat. 

Wildlife species observed utilizing the legume, legume- 
grass and shrub vegetation included the ring-necked 
pheasant, bob-white quail, cottontail rabbit, woodchuck, 
and muskrat. Several non-game species of birds were 
also observed feeding on the fruits and seeds of these 
species. 

Conifer plantations consisted of both pure and mixed 
stands, and included red, white, Scotch, long-leaf, short- 
leaf, pitch, Jack and Austrian pine, and Norway spruce 
ranging from two to twenty-three years of age. When 
spaced four feet apart, the canopy was usually closed when 
the planting was ten years old. Plantations having this 
spacing had very little volunteer shrub and herbaceous 
undergrowth even when fifteen to twenty years old. Coni- 
fer plantations up to ten years of age provided some nest- 
ing cover for the smaller bird species. When spaced six 
to seven feet apart, the canopy was not closed until fif- 
teen years of age, but a luxuriant undergrowth usually had 
developed, increasing the value of the plantation as wild- 
life habitat. The presence of hardwood species in conifer 
plantations enhanced their value by shading out some of 
the pines, providing openings that were readily invaded by 
shrubs and herbaceous plants which diversified the cover 
types. The conifers provided extremely valuable cover 
when located around the edge of hardwood plantings, 
pasture seedings, and strip mine lakes and ponds, and in 
openings in the interior of hardwood plantations. Conifers 
provided essential cover during the nesting season and 
during periods of extreme winter temperatures. The spoil 
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surfaces in many of the conifer plantings in Indiana and 
Illinois had been seeded with Korean lespedeza, which re- 
duced the adverse effects of erosion and provided some 
food for wildlife. 

Wildlife species observed in conifer plantings less than 
ten years old were the mourning dove and several species 
of song and insectivorous birds, while in those fifteen 
years or older the ruffed grouse, bob-white quail, cotton- 
tail rabbit, woodchuck, and white-tailed deer were ob- 
served. Mourning doves also nested in some of the older 
conifer plantings. Twelve mourning dove nests were lo- 
cated in a fifteen-year-old conifer planting covering six 
acres. 

Evidence indicated that the conifers would probably 
develop into useful forest trees. Individuals twenty-three 
years old ranged up to thirty-two feet in height and 10.9 
inches in diameter breast height. 

Hardwood plantations included black locust, red oak, 
tulip poplar, white ash, sycamore, sweet gum, osage 
orange, cottonwood, and red maple. Of the hardwood plan- 
tations, the black locust provided the earliest cover for 
wildlife... The canopy was usually closed at three years, 
but there was little undergrowth; while at ten to fifteen 
years of age the undergrowth was extremely dense. Many 
black locust plantations were severely infested with the 
locust borer and leaf miner, which resulted in a decadent 
stand after fifteen years. The destruction wrought by these 
insects produced numerous openings in the plantation. As 
a result a dense undergrowth of herbs, shrubs, vines, and 
trees developed which produced diversified wildlife range. 
Erosion was considerably reduced under three-year-old 
black locust plantings and eliminated under some of those 
ten years or older. Red oak plantations eleven to twenty- 
three years of age provided little protection for wildlife. 
Some mast was produced by those eleven years old, while 
a considerable amount was produced by those twenty-three 
years old. The other hardwoods, although they have fairly 
high survival rates and make good growth, afforded little 
protection for most wildlife species and lacked the dense 
undergrowth present under the black locust. Hardwood 
trees, however, aided in diversifying the cover types on 
the coal striplands. As the trees mature, they will un- 
doubtedly provide cavities for tree-inhabiting species of 
wildlife. Numerous cavities were present in naturally es- 
tablished hardwoods on a fifty-year-old area in Illinois. 

Game species observed in the hardwood plantations, 
largely in the older black locust and red oak, included the 
ruffed grouse, bob-white quail, cottontail rabbit, woodchuck, 
white-tailed deer, red and grey fox, and fox squirrel. Bob- 
white quail were observed feeding on locust seeds during 
the winter season, while the deer were observed browsing 
in the locust plantings during most of the year. Ground 
dens were quite numerous, averaging slightly over four 
per acre in one twenty-six year old locust plantation. 

Considerable amounts of wood products such as mine 
props, fence posts, and cord and pulp wood could have been 
harvested from hardwood plantings at eleven to twenty-six 
years of age. Cottonwoods ranged up to forty feet at eleven 
years; white ash, twenty-five feet at eleven years; syca- 
more, forty feet at fifteen years; red oak, thirty-six feet 
at twenty-three years; and black locust, forty feet at 
twenty-six years. 

Several naturally revegetated areas having vegetation 
consisting of trees, vines, shrubs, and herbaceous plants 
were studied ranging in age from five to thirty-four years 





in Ohio and up to fifty years in Tlinois. The percentage 
of vegetative cover on such areas on Ohio striplands 
ranged from 20 per cent at five years to 100 per cent at 
twenty-five to thirty years. In Illinois some volunteer 
trees ranged up to fifty feet in height and 13.5 inches 
d.b.h., while in Ohio some individual trees measured forty 
feet in height and ten inches d.b.h. The density and com- 
position of naturally established vegetation and rate of in- 
vasion appeared to be dependent upon spoil conditions, the 
adjacent plant species, proximity of vegetation to the 
striplands, and the ease with which the seeds could be 
carried. Common naturally established tree species in- 
cluded wild black cherry, sour gum, American and red 
elm, cottonwood, white ash, large-toothed aspen, sweet 
black cherry, flowering dogwood, red and sugar maple, 
sassafrass, apple, wild crab apple, and sycamore. All of 
these volunteers aided in providing some of the essentials 
for good wildlife range. The value of such areas as wild- 
life habitat could have been greatly improved by planting 
shrubs, legumes, and vines to provide a more luxuriant 
undergrowth and thus produce more “edge effect.” Many 
of the open parklike volunteer forest areas were utilized 
extensively by the white-tailed deer as resting and feeding 
sites. 

Old field areas surrounding coal striplands should be 
included in any management plan whether for forestry, 
wildlife, or grazing. Such land use units planted to leg- 
umes and grains or shrub vegetation would, along with old 
fencerows, provide valuable habitat for many species of 
animals. 

Studies concerning temperatures and wind velocities 
indicated that reclaimed coal striplands provided protec- 
tion for wildlife equal to that provided by ungrazed wood- 
lots and brushy fencerows on eastern Ohio farmland. As 
a result of the action of wind along with rain and snow, 
the temperatures recorded on the stripland ridges were 
much lower than in any other farm or stripland habitat. 

Reclaimed coal striplands can be developed as wildlife 
refuges and hunting preserves and can be managed with 
less difficulty than adjacent farmland. Management prac- 
tices on coal striplands do not conflict with most conven- 
tional agricultural practices. Because of the topography, 
there is no farm machinery to disturb wildlife during any 
season of the year as there is on farmlands. Farming 
activities destructive to wildlife habitat include harvesting 
crops, mowing and burning, and cultivation of row crops. 
Such activities are rare or do not occur at any time on the 
striplands. 

Reclaimed striplands provided wildlife range of con- 
siderable value as indicated by the ten species of game 
mammals and three species of game birds observed in 
forest plantations and pasture seedings. In addition to the 
species already named, mink and raccoon also frequented 
these areas. Muskrats were present in strip mine water 
areas in Ohio, Indiana, and Llinois, while the beaver had 
been stocked in one lake in Indiana. In a previous study 
made by the writer in east-central Ohio, live trapping re- 
vealed a total of 425 cottontail rabbits per 1000 acres of 
reclaimed coal striplands, 379 on abandoned farmland, 75 
on agricultural farmland, and 50 on forest lands. 

Aquatic habitats on coal striplands consisted of lakes, 
ponds, and marshes, and were an integral part of the wild- 
life range. Such units varied in size from a fraction of an 
acre up to several acres of surface area and supported 
several species of plant and animal life. The water in the 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





AGRICULTURE 743 





ponds and lakes which were studied ranged in pH from 5.5 
to 7.9 

Results of testing eight common overburden materials 
comprising the spoil revealed that marcasite (FeS2) pro- 
duced an extremely acid pH. This mineral caused the pH 
of distilled water (6.5) to drop to 3.4 within twenty-four 
hours. During the ensuing eight months the pH consistently 
remained between 2.2 and 3.2. Such a pH is extremely 
lethal to some aquatic organisms, especially fish. Blue 
gill fingerlings (Lepomis m. macrochirus) died in twenty 
minutes after being placed in these samples, while the 
common shiner (Notropus cornutus frontalis) died in 
twenty-two minutes. Field observations indicated that 
marcasite present in “gob” dumps on the watershed or in 
exposed coal seams should be covered by at least three 
feet of non-toxic overburden materials. Where this prac- 
tice had been instituted, the pH of the water flowing over 
the watershed and into the lakes and ponds remained within 
a limit tolerated by most species of aquatic organisms. 
The remaining overburden materials, including siderite 
(FeCOs), blue shale, calcareous shale, carbonaceous shale, 
sandstone, and coal, did not affect the pH sufficiently to be 
harmful to most organisms. The pH of the water contain- 
ing samples of these materials fluctuated between 4.8 and 
8.1. When placed in the water containing these materials, 
blue gill fingerlings and common shiners showed no ill ef- 
fects at the end of a ninety-six hour period. 

A survey of thirteen Ohio strip mine aquatic habitats 
revealed a total of fifteen species of fish, five amphibians, 
and three reptiles. One additional fish species was pres- 
ent in one Lllinois strip mine lake. Fifteen species of mi- 
gratory waterfowl and eight shorebird species were re- 
corded on or around aquatic strip mine habitats in Ohio. 
The majority of the waterfowl species utilized such habi- 
tats largely as resting and feeding areas during the migra- 
tory seasons, although some species nested around the 
lakes in Ohio and Tlinois. Plankton studies revealed seven 
classes of algae, including twenty-six genera in water sam- 
ples taken from six strip mine lakes in Ohio. 

Strip mine lakes also produced a fair harvest of musk- 
rat pelts and bullfrogs. Two lake owners in Ohio harvested 
three to eight pelts per acre annually. One lake owner in 
Illinois reared and sold bullfrogs commercially from strip 
mine ponds. Bullfrogs have been successfully introduced 
into at least one Ohio strip mine pond. 

Coal striplands can be successfully managed for the — 
production of wildlife along with forestry and grazing. 

Coal strip mining may eventually affect an estimated 
1,000,000 acres of land in the Midwestern states, and if 
properly managed, such land use units will provide excel- 
lent wildlife refuges and hunting preserves. Wildlife man- 
agement on such areas will not conflict with conventional 
agricultural practices such as on farmland in this region. 
The lack of farming practices such as harvesting grains, 
mowing and plowing, and the burning of fence row vegeta- 
tion will be conducive to the development of better wildlife 
range. ; 

In many instances striplands are being developed as 
parks, recreational areas, and home sites, especially in 
the more densely populated regions where public recrea- 
tional facilities are inadequate. Such facilities are usually 
developed on the shores of strip mine lakes and provide 
excellent phases of multiple land use. 289 pages.. $3.75. 
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THE EFFECT OF CERTAIN FERTILITY AND 
MANAGEMENT TREATMENTS ON THE 
ESTABLISHMENT AND EARLY DEVELOPMENT 
OF TWO VARIETIES OF SMOOTH BROMEGRASS 


(L. C. Card No. Mic 58-841) 


Leonard Benjamin Hertz, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Madison J. Wright 


Studies were initiated on the University Hill Farms 
located at Madison, Wisconsin, in the spring of 1953, and 
repeated in 1954, in order to determine the effect of cer- 
tain fertility and management treatments on the early es- 
tablishment and growth of two varieties of Bromus iner- 
mis Leyss. 

The management treatments included clean cultivation 
by hand, minimum weed control by clipping, and a com- 
panion crop of Bonda oats. The two varieties of brome- 
grass that were used were Lyon, a “Southern” type, and 
Canadian certified, a “Northern” type. An application of 
5-20-20 fertilizer at the rate of 500 pounds per acre was 
made on those areas assigned fertilizer. 

After the seedlings had emerged from the soil, three 
complete plants from each plot were removed every 10 
days until the first killing frost. An additional two plants 
from each plot of the experiment established in 1953 were 
sampled during the spring and mid-summer of 1954 in 
order to determine the residual effect of the treatments 
applied during the seedling year. 

The effect of the treatments on the individual plants 
was measured by following the development of the tillers, 
rhizomes, roots, and aerial shoots. These results may 
be summarized as follows: 

1. The production of roots, tillers, rhizomes, and 
vegetative shoots during the seedling year was much 
higher on the plots kept free of weeds than on those where 
weeds were clipped or where a companion crop was used. 

2. No large difference was evident between plants 
from the weed-clipped and companion-crop plots during 
the seedling year. 

3. The number and dry weight of vegetative shoots 
that were produced during the second growing season were 
not significantly affected by the three management treat- 
ments. 
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4. Plants from the hand-weeded plots produced two to 
three times more floral shoots the year after seeding than 
did plants from the weed-clipped and companion-crop 
plots. 

5. The first internodes of plants from the hand-weeded 
plots were significantly longer than those from either the 
weed-clipped or companion-crop plots. 

6. The following observations were made with regard 
to the two varieties of bromegrass: (a) Canadian produced 
significantly more roots than did Lyon; (b) Lyon roots had . 
greater dry weight in 1953 than did Canadian. However, 
during 1954 the dry weight of roots was essentially the 
same for each variety; (c) during the experiment begun in 
1954, but not that begun in 1953, production of tillers by 
Canadian bromegrass was Significantly greater than that 
of Lyon in the cultivated plots but not in the weed-clipped 
and companion-crop plots; (d) the number and length of 
the rhizomes, and the number of aerial shoots per plant 
and per rhizome produced by Lyon, exceeded that of Cana- 
dian in 1953, but in 1954 Lyon was superior to Canadian 
only when both were free of weeds; (e) the numbers and 
dry weights of the vegetative shoots produced by Lyon dur- 
ing the seedling year were significantly greater under the 
hand-weeded management treatment but the values for the 
two varieties were not significantly different under the 
weed-clipped and companion-crop treatments. However, 
the total height of the vegetative shoots of the Canadian 
was Significantly greater in the hand-weeded plots, but not 
under the weed-clipped and companion-crop treatments; 

(f) Lyon produced more floral stems during the seedling 
vear than did the Canadian bromegrass; (g) the best yield 
uf vegetative shoots during the second growing season was 
obtained when Canadian bromegrass was grown under weed- 
clipped and companion-crop treatments and when Lyon was 
grown under hand-weeded treatments. Lyon produced a 
greater number and dry weight of floral stems under all 
three management treatments; (h) The Canadian variety 
had the longest first internode in 1953 and 1954; (i) length 
of the coleoptile was the same for both varieties during 
1953, but Lyon was significantly longer during 1954. 

7. The preduction of bromegrass was not significantly 
increased by the addition of fertilizer in 1953. However, 
during 1954 the production of roots and tillers by brome- 
grass growing under the hand-weeded treatment was sig- 
nificantly increased by fertilization, although the produc- 
tion of rhizomes and aerial shoots was not. Bromegrass 
produced significantly longer coleoptiles when fertilized. 

153 pages. $2.05. 


THE EFFECT OF CARBOHYDRATE AND OF 
NITROGEN DEFICIENCY UPON GROWTH, 
FLOWERING, FRUIT SETTING AND DEVELOPMENT 
OF THE MALE AND FEMALE GAMETOPHYTES 
OF MUSKMELON, CUCUMIS MELO L.; PEPPER, 
CAPSICUM FRUTESCENS L.; AND LIMA BEAN, 
PHASEOLUS LUNATUS L. 


(Publication No. 24,520) 
James Clinkscales Hoffman, Ph.D. 
Fhe Ohio State University, 1952 


The dissertation is a study of the effects of carbohy- 
drate and nitrogen deficiency on the growth, flowering, fruit 





setting and development of the male and female gameto- 
phytes of muskmelon, pepper, and lima bean. The main 
objective was to determine the effects of carbohydrate 
and nitrogen deficiencies upon microsporogenesis and 
megasporogenesis and upon the development of the game- 
tophytes of these plants. Special emphasis was placed 
upon the relationship of carbohydrate and nitrogen de- 
ficiency to ovulary and fruit abscission in relation to the 
male and female gametophyte development. The research 
was conducted during three separate seasons, during 1940 
and 1941 in the greenhouses, gardens, and laboratories of 
the Department of Horticulture and Forestry at the Ohio 
State University at Columbus, and during 1946 in similar 
locations of the Department of Horticulture, Ohio Agricul- 
tural Experiment Station at Wooster. Studies were made 
of the developing ovularies and fruits of two varieties of 
each vegetable, namely, Hearts of Gold and Honey Dew 
muskmelons, Hungarian Wax and California Wonder pep- 
pers, and Henderson and Fordhook lima beans. All varie- 
ties and species were grown with low nitrogen and normal 
light intensity, high nitrogen and reduced light intensity, 
and high nitrogen and normal light intensity. Plants 
grown under conditions of low nitrogen were weakly vege- 
tative, grew Slowly, and showed the expected symptoms 
of nitrogen deficiency. Those plants grown under low 
light intensity and with high nitrogen were carbohydrate 
deficient up to and including the period of approximately 
25 days after the first flower buds reached anthesis. 
Localized deficiency of carbohydrates extended to the 
newly formed branches upon which the flower buds were 
initiated. High nitrogen and normal sunlight produced 
vigorously vegetative plants with large dark green stems, 
large diameters in relation to length, and large dark green 
leaves. These plants had a localized carbohydrate de- 
ficiency in the meristematic areas up to and including ap- 
proximately 15 days after the first fruits set. | 

Muskmelon ovularies and peduncles of nitrogen- 
deficient plants contained the highest percentage of soluble 
solids. The pepper, on the other hand, had the highest 
percentage of soluble solids when it was grown as carbo- 
hydrate-deficient plants, and the lima bean had the highest 
percentage when it was grown with a localized carbohy- 
drate deficiency at the growing points. 

Under all treatments ovularies or young fruits of the 
lima bean abscised regularly the second day after anthe- 
sis, pepper the fourth, and muskmelon the eighth. 

Male Gametophyte Responses 

The abscission before and after anthesis of the stami- 
nate and bisporangiate flower buds of muskmelon was as- 
sociated with, if not caused by, carbohydrate deficiency. 
Nitrogen deficiency had only a slight effect. Those musk- 
melon flower buds that abscised before anthesis as a re- 
sult of carbohydrate deficiency seldom contained mi- 
crosporocytes, apparently because reduction division 
failed to take place. 

Carbohydrate deficiency vitiated the male gametophyte 
development of lima bean and pepper to a greater extent 
than did nitrogen deficiency. Fordhook lima bean was 
more severely affected in this respect than Henderson or 
either variety of pepper. 

All pollen grains that germinated took the aceto- 
carmine stain; however, all of the grains that stained did 
not germinate. The visibly aborted grains were usually 
associated with carbohydrate-deficient plants or at least 
with a localized deficiency. The percentage of visibly 
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aborted grains in pepper was often high when the plants 
were severely nitrogen deficient. Muskmelon pollen pro- 
duced on carbohydrate-deficient plants germinated some- 
what less than similar pollen produced on nitrogen defi- 
cient plants. Carbohydrate-deficient plants of both pepper 
varieties and the Henderson variety of lima bean produced 
pollen that germinated slightly less than similar pollen 
produced on nitrogen-deficient plants. 

Thus it is tobe noted that nitrogen deficiency affected 
male gametophyte development toa relatively small ex- 
tent and carbohydrate deficiency resulted in a marked sup- 
pression of the male gametophyte development of musk- 
melon, pepper, and the Fordhook variety of lima bean. 

Pollination took place on the day of anthesis for the 
species and varieties studied. Degenerated pollen tubes 
were sometimes found in the pistil. For example, carbo- 
hydrate deficiency resulted in the degeneration of large 
numbers of muskmelon and pepper pollen tubes in the pis- 
til, and in the degeneration to a considerable extent of Ford- 
hook lima bean two days after anthesis. Degeneration was 
seldom observed when pollen was produced on nitrogen- 
deficient muskmelon or pepper plants. 

Female Gametophyte Responses 

Carbohydrate and nitrogen deficiency had a similar ef- 
fect in reducing the size of the muskmelon bisporangiate 
flower buds before anthesis. Nitrogen-deficient pepper 
plants had a greater percentage of their total flower buds 
abscised before anthesis than did carbohydrate-deficient 
plants, but the total number of flower buds abscising in- 
creased as the total number of leaf axils and included buds 
increased. This situation was always more pronounced 
when the plants were deficient in carbohydrates. 

Carbohydrate-deficient lima bean plants had a larger 
number and percentage of flower buds that abscissed be- 
fore anthesis than did the nitrogen-deficient plants. 

Nitrogen deficiency adversely affected the development 
of the female gametophytes of muskmelon and pepper. On 
the other hand, carbohydrate deficiency interfered more 
with the development of lima bean flower buds before 
anthesis than it did with the bisporangiate flower buds of 
muskmelon and pepper before anthesis. 

_ When extreme nitrogen deficiency existed practically 
no muskmelon fruits developed. Pepper and lima bean 
plants of both varieties that showed a very pronounced 
nitrogen deficiency set and developed fewer fruits than 
plants deficient in carbohydrates. Apparently both nitro- 
gen and carbohydrate deficiency, especially the localized 
deficiency at the point where the ovularies or young fruits 
were formed, affected the fruit set and development of 
pepper. 

After removing the mature fruit of pepper, new growth 
was initiated and a considerable number of new flower 
buds reached anthesis. The effect was more pronounced 
on California Wonder than on Hungarian Wax. Fruit har- 
vest had little affect on the initiation of new growth in the 
other species studied. 

With the exception of the Fordhook lima bean in 1941, 
an examination of embryo sac development of those lima 
bean ovularies abscising before anthesis showed that car- 
bohydrate as well as nitrogen deficiency retarded early 
megaspore division. Results with Fordhook indicated the 
importance of varietal differences in the effect of the de- 
gree of carbohydrate or nitrogen deficiency on embryo sac 
development. 

When nitrogen was deficient, pepper embryo sac degen- 








eration on the morning of anthesis was very severe. Car- 
bohydrate deficiency, on the other hand, caused no ap- 
parent degeneration of the embryo sac contents of pepper 
on the morning of anthesis. 

Carbohydrate or nitrogen deficiency had no apparent 
influence upon the embryo sac development of lima bean 
ovularies by the day of anthesis. When the development 
of the 8-nucleate embryo sac showed signs of delay, or 
when degeneration of the embryo sac contents was evi- 
dent, ovularies of flower buds containing such embryo 
sacs did not reach anthesis but abscised at an earlier 
stage. 

Honey Dew muskmelon, compared to Hearts of Gold, 
had a lower percentage of fertilization when produced by 
carbohydrate-deficient plants. This lack of fertilization 
was the result of the pronounced degeneration of the male 
gametophyte from carbohydrate-deficient plants. 

Degenerated pollen tubes of pepper were observed in 
the pistil. There was evidence that the final degeneration 
of the embryo sac and contents was directly associated 
with a lack of fertilization because of the effects of car- 
bohydrate deficiency upon this degeneration of the male 
gametophyte. Embryo sacs of pepper produced by nitro- 
gen-deficient plants showed more delay in expansion than 
embryo sacs of carbohydrate-deficient plants. 

The low percentage of fertilization of lima bean eggs 
produced upon carbohydrate-deficient plants was asso- 
ciated with, if not caused by, the inhibition of the develop- 
ment of the male gametophyte, and with a failure of the 
union of the microgamete with the megagamete. Those 
embryo sacs of lima bean from nitrogen-deficient plants 
examined during the three day period after anthesis 
showed no visible signs of degeneration. 

Fruits from nitrogen-deficient and localized carbo- 
hydrate-deficient Hearts of Gold muskmelon plants showed 
signs of abscission eight days after anthesis, when 100 
per cent of the eggs were fertilized. This indicated that 
development of the muskmelon ovulary was not primarily 
associated with fertilization but was more closely as- 
sociated with a direct carbohydrate-nitrogen relationship 
within the plant. 

Abscission of pepper ovularies and young fruits four 
days after anthesis was usually associated with a lack of 
fertilization. This lack of fertilization resulted from de- 
generation of the pollen tubes within the pistil. Incom- 
plete fertilization six days after anthesis was very pro- 
nounced in both carbohydrate and nitrogen-deficient pep- 
per plants, and to a slightly greater extent in Hungarian 
Wax than in California Wonder. 

The abscission of the lima bean two days after anthe- 
sis was usually associated with unfertilized eggs, which 
in turn was closely related to carbohydrate deficiency and 
to a lesser extent nitrogen deficiency. Embryo sacs of 
ovularies and fruits of lima bean from nitrogen-deficient 
plants that abscissed two days after anthesis usually ex- 
panded more slowly than those embryo sacs on carbo- 
hydrate-deficient plants. 

Carbohydrate-deficient Honey Dew muskmelon plants 
produced fruit with an average of 16.7 per cent fertilized 
eggs. This low fertility was associated with degeneration 
of the pollen tubes within the pistil. The fertilization 
percentage was also in agreement with the low rate of 
seed germination. 

Embryo sac development of pepper fruits that had 
definitely set on nitrogen-deficient plants six days after 
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anthesis had a higher percentage of fertilized eggs than 
similar fruits on carbohydrate-deficient plants. This 
smaller percentage of fertilized eggs was associated with | 
the degeneration of the male gametophyte of carbohydrate- 
deficient pepper plants. 

Lime bean fruit usually abscised at least two days but 
generally not later than six days after anthesis. These 
abscised fruits, especially Fordhook, had a low egg fertili- 
zation percentage, which was the result of carbohydrate 
deficienty in relation to male gametophyte degeneration, 
and female gametophyte degeneration in relation to nitrogen 
deficiency. With both varieties of lima beans the union of 
the megagamete and the microgamete nuclei appeared to be 
necessary for final fruit development; however, fertiliza- 
tion did not necessarily mean that a fruit would develop to 
maturity. At the time of maturity all lima bean pods con- 
tained at least one or more fully developed seeds. 

The apparent degeneration after fertilization of the 
muskmelon and pepper ovules was associated with both 
carbohydrate and nitrogen deficiency, but to a slightly 
greater extent with nitrogen deficiency. 

The size of Honey Dew muskmelon fruit from carbo- 
hydrate-deficient plants was not associated with the amount 
of normal seed development but with the total number of 
ovules present which later developed either as viable or 
non-viable seed. 

Fertilized eggs of both varieties of lima bean often 
degenerated between the sixth day after anthesis and the 
date of final fruit maturity. This degeneration of the fer- 
tilized eggs was associated with both carbohydrate and 
nitrogen deficiency. The percentage of degeneration of 
stem end ovules of the lima bean was greater than the per- 
centage of total ovule degeneration per fruit. This de- 
generation resulted from a lack of fertilization, which was 
caused by carbohydrate deficiency and its effects upon the 
development of the male gametophyte. 

A general explanation of the results presented shows 
that carbohydrate deficiency was detrimental to the de- 
velopment of the male gametophytes of muskmelon, pepper, 
and the Fordhook lima bean, but apparently this deficiency 
was more limited in its effects upon the variety Henderson. 
In contrast to this, nitrogen deficiency effected the develop- 
ment of the female gametophytes of the three species more 
severely than did carbohydrate deficiency. 

169 pages. $2.25. Mic 58-4524 
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The successful establishment of legumes is extremely 
important to the livestock-type of agriculture predominant 
in the Northcentral states. However, seeding failures often 





result from the use of companion crops that compete 
strongly with the legumes for light and/or for soil mois- 
ture. Also, the weed growth and stubble present follow- 
ing harvest of the companion crop can influence adversely 
the legume seeding. 

Studies were conducted from 1953 to 1957 at Madison, 
Wisconsin, relating to the influence of several companion 
crops and managerial practices on the establishment of 
alfalfa and medium red clover. Determinations were made 
on the light exclusion and soil-moisture use by companion 
crops, and the relative success of legume establishment 
adjudged by seedling vigor, stand densities, and first- 
cutting forage yields the following spring. 

Fall-sown Adams rye and Blackhawk wheat were found 
to compete vigorously for light and soil moisture over a 
longer period of time than the spring-sown companion 
crops; Clinton oats, Henry wheat, Montcalm barley, and 
Redwood flax. Consequently, the legume stands estab- 
lished under the winter grains were usually thin and non- 
vigorous, and resulted in reduced forage yields. Flax 
exerted moderate competitive effects over the shortest 
time, and resulted in legume stands of superior vigor, 
equal density, and generally superior yield to legumes es- 
tablished under the spring grains. Only small differences 
were found among the 3 spring grains in competitive ef- 
fects and among the stands and yields of legumes estab- 
lished with these crops. A companion crop that caused 
excessive shading was found also to draw heavily on soil 
moisture. 

Clipping the grain stubble and weeds close to the soil 
surface shortly after an oat companion crop was har- 
vested at maturity resulted in superior legume establish- 
ment. Clipping in late August was beneficial when abun- 
dant rainfall prevailed but was harmful under low-moisture 
conditions. Red clover benefited more from clipping than 
did alfalfa. Raking after clipping was usually beneficial 
to alfalfa but was usually detrimental to red clover. The 
largest amounts of clipped trash resulted on plots that 
were clipped only in late August. Unclipped plots aver- 
aged about 1.80 tons of vegetation per acre and this con- 
sisted mostly of weeds. 

Spraying with 2,4-D when the oats were about 1 foot 
tall resulted in lowered legume yields the following spring. 
However, higher legume yield increases resulted from 
clipping shortly after oat harvest in the sprayed areas 
than in the unsprayed areas. 

An oat companion crop harvested at 4 stages of ma- 
turity produced the lowest dry-matter yields per acre when 
cut each time it reached a height of 12 to 16 inches. Dry- 
matter yields were progressively higher as the oats ad- 
vanced to the boot stage, early dough stage, and maturity. 
Protein yields per acre were highest at either the 12-to 
16-inch stage or at early dough and were lowest at ma- 
turity. 

Harvest of oats at immature stages caused less de- 
pletion of soil moisture, allowed the light reaching the 
legumes to remain at higher intensities, and resulted 
in greater weed growth than harvest at more mature 
stages. 

Alfalfa stands and forage yields showed no significant 
differences from harvesting the oat companion crop at 
4 stages of maturity although a significantly lower plant 
population was obtained in one year when the oats were 
harvested at maturity. 260 pages. $3.35. 
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THE ROLE OF LIGHT INTENSITY IN THE 
FAILURE OF MEADOW CROPS 
SEEDED IN SMALL GRAINS 
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Kenneth Fraser Moore, Ph.D. 
The Ohio State University, 1957 


The establishment of meadow seedings in small grains, 
particularly winter wheat, is a common practice on farms 
in Ohio and elsewhere. Thus, the legume seedlings are 
shaded by the grains, and one of the factors in the compe- 
tition between the grains and legumes is the light avail- 
able to the meadow seedlings. 

Four legumes, alfalfa (Medicago sativa), red clover 
(Trifolium pratense), Ladino clover (Trifolium repens), 
and birdsfoot trefoil (Lotus corniculatus), were studied in 
the greenhouse and in the field. In the greenhouse, the 
treatments were full light, and 5, 10, 25, and 50 per cent 
of full light, produced by cloth shades. Plant survival, dry 
matter production, top-root ratio, and extent of nodulation 
were noted. Seven different shade treatments were used 
in the field. Winter barley, winter wheat, winter wheat 
clipped on May 1, and spring oats were used as companion 
crops for the legumes. In addition, legumes were sown 
under two cloth shades, cheesecloth and muslin, and with- 
out a shade or companion crop. Light intensity measure- 
ments were taken at two-week intervals, and stand counts 
of the legumes were made at monthly intervals. 

As reported by other workers, growth of the legumes, 
as measured by total dry weight, increased with increased 
light intensity. In ability to produce growth under low light 
intensity, the four legumes rank in decreasing order as 
follows: alfalfa, red clover, Ladino clover, and birdsfoot 
trefoil. The proportion of roots in the total dry weight in- 
creased with increased light intensity. 

The light available to legume plants under a grain crop 
decreased until about the bloom stage and then increased 
until maturity. The four companion grain crops differed 
in the amount of shading and in time of heaviest shading. 
Barley produced heavy shade in mid-May, wheat and oats 
in mid-June. Oats produced almost no shade at germina- 
tion of the legumes. The shade under wheat was not as in- 
tense as that under barley and oats, but wheat maintained 
its high shade over a longer period of time. 

Clipping the wheat on May 1 raised the light intensity 
from 4,000 foot-candles to 9,000 foot-candles. The un- 
clipped wheat headed about one week earlier than the 
clipped wheat, and was about three inches taller at ma- 
turity. In this season this did not make a significant dif- 
ference in the stands of legume seedlings. 

Both in the field and in the greenhouse, nodulation of 
legumes increased with increased light intensity. Birds- 
foot trefoil was not well nodulated in the field, even though 
high rates of inoculant were used. This is a common, and 
so far unexplained, difficulty in establishing birdsfoot tre- 
foil for the first time. 96 pages. $2.00. 




















THE NITROGENOUS, CARBOHYDRATE, AND 
MINERAL ELEMENT COMPOSITION OF 
STAYMAN WINESAP AND DELICIOUS APPLE 
TREES GROWING IN DIFFERENT 
SOIL MANAGEMENT SYSTEMS 
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Crum Marshall Ritter, Ph.D. 
The Ohio State University, 1952 


Introduction 


-Qne of the oldest orchards in America, in which direct 
and continuous comparisons of the effects of nitrogen fer- 
tilizer on cultivation-plus cover crops and sod-mulch sys- 


tems have been made, is located at the Ohio Agricultural 


Experiment Station, Wooster, Ohio. Several reports have 
been published concerning the practical aspects of these 
treatments and their effect on the mineral content of 
foliage and fruit.’’”**°»® |§ However, prior to this study, 
no detailed chemical analysis of the foliage or other parts 
of the trees in the orchard had been undertaken. 

The purpose of the study was to investigate the nitro- 
gen, carbohydrate, and mineral element content of mid- 
shoot leaves, shoot-bark and shoot-wood portions of new 
terminal growth, dormant twigs, 3- to 5-year-old bearing 
spurs, 4-year-old branches, bark from the main branches, 
and 2-year-old roots (both in mulch and in soil) of Stay- 
man Winesap and Delicious trees, and to determine the 
relation of the data accumulated to yield and soil constitu- 
ent data. 

A minor phase of the study was to determine whether 
there were significant correlations between the total and 
soluble fractions of the nitrogen and mineral element 
content of apple foliage. 


Materials and Methods 


The experimental orchard consisted of four rows of 
twelve trees each; two rows of Stayman Winesap and two 
of Delicious. Two of the rows (one of each variety) were 
cultivated and sown to winter and summer covers, and the 
other two rows were left in sod and have been continuously 
mulched with clippings or straw since planting in the 
spring of 1915. Half of the trees, in all four rows, have 
received an annual normal nitrogen fertilizer treatment; 
i.e., nitrogen-carrying fertilizer applied annually at the 
rate of one-quarter pound of a 16 per cent carrier per 
year of the tree’s age. 

With the exception of the leaves, which were not sub- 
jected to carbohydrate analysis, all of the samples were 
autoclaved, or quickfrozen, as soon as possible after re- 
moval from the trees. This was done to arrest respira- 
tory and enzymatic action in the samples subjected to 
carbohydrate determinations. Following this treatment, 
all of the samples (including leaves) were dried, ground, 
and stored in tight lidded glass containers. All samples 
were redried before analysis. 

The soil samples were crushed to pass a two-milli- 
meter sieve and stored in sealed glass containers. 

The fresh weight of the whole leaf sample for soluble 
element analysis was taken, after which the leaves were 
separated into blade and petiole portions. The fresh 
weight and area of the blade portions and the dry weight 
of both blade and petiole portions were ascertained, and 
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the samples were then prepared for analysis in the same 
manner as those used for total quantitative analysis. 

In terms of per cent of dry weight, the total amounts of 
nitrogen were determined by a modification of the Kjeldahl- 
Gunning method;’ total sugars and carbohydrates accord- 
ing to the Shaffer-Somogyi method® as modified by Heinz 
and Murneek;” total phosphorus by a modification of the 
Fiske-Subbarrow method;” total calcium, magnesium, 
and potassium by a modification of the methods of Brown, 
et al.;’ and total boron according to Berger and Truog.’* 
~The soluble nitrogen, phosphorus, potasium, calcium, 
and magnesium fractions in blade and petiole portions of 
the leaves were determined according to the methods of 
Wolf and Ichisaka.*® 

The pH of the soil samples was determined by the of- 
ficial AOAC method;’ the soil samples were leached ac- 
cording to Bray and Wilhite;** total exchangeable bases 
were determined according to Schollenberger and Drei- 
belbis;” exchange calcium, magnesium, and potassium 
were determined by modifications of the methods outlined 
in Scott’s Methods of Analysis; total nitrogen (including 
nitrates) was determined by a modification of the official 
AOAC technique;*’ readily available phosphorus was ex- 
tracted from the soil according to Truog’’ as modified by 
Peech,” and the quantity determined according to Zin- 
zadze;*° available boron was determined according to 





Truog,” and organic carbon and organic matter were de- 
termined by the method of Schollenberger.** 


Presentation and Discussion of Results 


Soil Study.- The results of chemical analysis of the soil 
samples, taken after 36 years of continuous treatment, 
clearly showed greater concentrations of total nitrogen, 
organic carbon and organic matter, exchange calcium, and 
available boron and phosphorus in the first 6-inch layer 
under mulch than in the corresponding layer of cultivated 
soil. This effect of mulch was also noted, but to a lesser 
extent, in the second 6-inch layer under the mulch. This 
also applied to exchange potassium; however, in Row IV, 
the potassium content of the second 6-inch layer was 
higher than that of the top layer. There was little differ- 
ence between the two lower depths in any of the plots. 

The pH and amount of exchange magnesium were ap- 
proximately the same in all layers of cultivated and 
mulched soil. Exchange magnesium, unlike calcium and 
potassium, was found in greater concentration at the 19- to 
24-inch depth than in the upper layers of both cultivated 
and mulched soil. The milliequivalents of total exchange- 
able bases appeared to increase with each successively 
lower layer of soil. This was most noticeable in soil sam- 
ples of the cultivated plots. The surface layer, under 
mulch, however, contained a greater quantity of exchange- 
able bases than in any other layer of either the cultivated 
or mulched plots. 





Chemical Analysis of the Trees 

Nitrogen.- The greatest quantities of total nitrogen 
were found in new growth (leaves, shoot-bark and shoot- 
wood) during the early part of the season, particularly 
from May 15 until June 20. The nitrogen content of leaves 
decreased rapidly from May 15 until June, as did that in 
the spurs and new shoot-bark and shoot-wood. During July 
total nitrogen was practically constant in these tissues, 
while during August the level again decreased slightly in 











leaves but increased in spurs, shoot-bark, and shoot-wood. 
The data indicated that nitrogen migrated from the leaves 
during the latter part of the season, at least in the case of 
4-year old growth, where it was stored during the dormant 
season and re-utilized during the following growing season. 

The differences in amounts of total nitrogen found in 
all tissues were usually greater during the sampling period 
in those trees in the mulched and cultivated—plus nitrogen 
plots than in those in the cultivated—no nitrogen plots. 
Since it has been shown that the use of an organic mulch 
was associated with an increase in soil nitrogen, and fur- 
ther that nitrogen was applied to half of the cultivated 
plots, this difference was to be expected. 

Carbohydrate.- The maximum level of total sugars in 
spurs and in shoot-bark and shoot-wood was found during 
the latter part of May and in early June, coinciding with 
the period during which the minimum amounts of total ni- 
trogen were noted. In general, the amount of total sugars 
in all tissues sampled was greater in those trees growing 
in the cultivated than in the mulched plots. 

The greatest amounts of total carbohydrate and alcohol- 
insoluble materials in spurs and in shoot-bark and shoot- 
wood, were noted on August 20. At that time it was ob- 
served that the levels of total carbohydrate and nitrogen 
were both higher in the mulched than in the cultivated 
plots. However, the relative increase in nitrogen was 
greater than that of carbohydrate in the mulched as com- 
pared with the cultivated plots. Since this condition rep- 
resented a more moderate C/N relation than that obtained 
in the cultivated plots, it was believed that the trees grown 
under the sod-mulch system were more vegetative and 
less reproductive than those grown under the cultivation- 
plus cover crop system. General field observations and 
laboratory determinations of fresh leaf weight and area 
indicated that trees from the mulched plots produced 
greater linear growth and larger, heavier leaves than 
those from the cultivated plots. 

No consistent differences were observed in the amounts 
of total sugars, alcohol-insoluble materials, and total car- 
bohydrates in the different tissues as a result of the use of 
nitrogen fertilizer. 

Phosphorus.- The seasonal trends of total phosphorus 
were Similar to those for total nitrogen in leaves, spurs, 
and new shoot-bark and shoot-wood. The greatest amounts 
of total phosphorus were found in the leaves on May 15. -It 
was noted that the level dropped sharply until the middle 
of June and continued to decrease gradually throughout the 
rest of the sampling period. The decrease in leaf phos- 
phorus from June 1 until August 20 was accompanied by a 
marked increase in the phosphorus content of spurs and 
shoot-bark and shoot-wood. Thus it was apparent that 
phosphorus, like nitrogen, migrated from leaves into new 
terminal growth and spurs during the latter part of August. 

The data for total phosphorus in 4-year old growth in- 
dicated that some part of the reserve phosphorus was 
stored in that portion of the tree, since the level was 
higher in March than in July. 

In general, the phosphorus content of all tissues, ex- 
cept leaves, was usually greater in trees growing under 
the mulch systems than in the cultivated. With respect to 
the leaf samples, total phosphorus was significantly 
greater in trees of the cultivated—no nitrogen plots than 
in the other plots from the middle of June until August 20. 
This was exactly the opposite of the situation noted for 
total nitrogen in the leaves during that period. 
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With the exception of the leaf samples, there were no 
consistent differences in the amount of phosphorus in the 
other samples from the plus- or no-nitrogen plots. 

Potassium.- Total potassium in the various tissues was 
generally greater in the trees of the mulched than of the 
cultivated plots. There were no definite periods of maxi- 
mum or minimum potassium content for the leaves of trees 
from the cultivated plots, except that the level was lower 
on August 20 than it had been on May 15. On the other 
hand, in the mulched plots, potassium was high on June 20, 
and the minimum level for 1950 was noted on August 20. 

In spurs and terminal growth the aggregate seasonal 
trend was upward until June 20, after which potassium con- 
tent declined until August 20. 

It was further noted that the form of the potassium 
cycles in spurs and the bark and wood portions of new 
terminal growth were quite similar to those for total nitro- 
gen and phosphorus in those tissues. _ 

Calcium.- The data for total calcium in leaves, shoot 
bark and shoot-wood, and spurs indicated two different 
trends during the season. In the leaves and shoot-bark 
there was a marked increase in calcium from June until 
the end of August, while in spurs and shoot-wood, there 
was a decided decrease during that period. 

The data showed that the amounts of total calcium were 
greater in all tissues, except 2-year old roots, from the 
trees growing in cultivated plots than from those growing 
in mulched plots. 

Calcium in the young roots and 4-year old branches 
was Slightly greater in March than in July. The level of 
total calcium in the roots-in-soil beneath the mulch was 
considerably higher during March than in roots-in-soil of 
the cultivated plots or roots-in-mulch on either March 15 
or July 20. 

There was a general indication that the level of calcium 
in samples from the cultivated—no nitrogen plots, except 
roots, was usually higher than in samples from the culti- 
vated—plus nitrogen or mulched plots. Furthermore, the 
calcium content was generally higher in cultivated than 
mulched plots. However, it is emphasized that these dif- 
ferences were not always found in every tissue or on all 
sample dates. The level of calcium in the different tissues 
was the same with the plus- or no-nitrogen treatments. 

Magnesium.- Total magnesium in leaf tissue was usually 
higher in samples’from trees in the cultivated plots than 
from those in the mulched plots, especially toward the last 
of the sampling period. In new shoot-bark and shoot-wood, 
the magnesium content was usually greater in the mulched 
than in cultivated plots early in the season. 

In the leaf samples, magnesium decreased from May 15 
until June 1, and thereafter increased rapidly in the cul- 
tivated plots but very gradually in the mulched, until 
August 20. However, in spurs and terminal growth there 
was a general increase in magnesium from March 15 until 
June, after which a rapid decrease was noted until July 20, 
with relatively little change thereafter. The level of mag- 
nesium in 4-year-old branches was higher in March than 
in July, while in young roots there was little difference 
between March and July sampling, except in the roots from 
cultivated soil, which contained more magnesium in July 
than in March. : 

There were no consistent differences in magnesium 
content of the different samples except in the leaves from 
June 20 until August 20, and in shoot-bark on June 20, at 
which time it was observed that leaves and shoot-bark from 














the cultivated plots contained more magnesium than those 
from the mulched. | 

The maximum level of magnesium in leaves was noted 
on August 20, and the minimum on June 1, wheréas, the 
maximum level in the shoot portions occurred on June 20 
and in the spurs on May 15. 

Boron.- The greatest quantities of total boron were 
noted in the leaves on August 20, followed in order by the 
shoot-bark, spurs, and shoot-wood. Like calcium, total 
boron in the leaves and shoot portions generally followed 
seasonal fluctuations, while the boron cycle in spurs was 
Similar to those of reducing sugars in the residue and 
total carbohydrates. It was suggested that there may be a 
definite relationship between the total quantities of boron 
and carbohydrates in apple trees, and that further study 
should be undertaken to determine the significance, if any, 
of this observation. 

The quantity of total boron in the leaves decreased 
after July 20, following a decrease from May 15 to June 1 
and an increase from June 1 to July 20. However, there 
was a definite increase in boron content of the shoot-bark 
and spur samples from early June until August 20, sug- 
gesting the possibility of an autumnal migration of boron 
from leaves into shoot-bark and spurs. On the other hand, 
the boron level in shoot-wood decreased gradually from 
June 20 until August 20. 

There were no consistent differences in boron content 
iu any of the samples, except spurs, between treatments. 
The spurs from cultivated plots contained more boron than 
did those from the mulched plots, especially on March 15 
and August 20. However, during the months of June and 
July there was relatively little difference between treat- 
ments. | 

Wallace** reported that 1.00 per cent of potassium and 
calcium and 0.22 per cent magnesium represented leaf 
values below which these three elements were apt to be- 
come limiting. With these figures in mind, it was noted 
that the amounts of total potassium in Stayman Winesap 
leaves from the cultivated—plus nitrogen and mulched—no 
nitrogen plots in July and August, of leaf magnesium from 
both varieties in the mulched plots on all dates, and of leaf 
calcium in all plots and both varieties on all dates were 
near or below the above-mentioned critical levels. How- 
ever, the amounts of these elements in the other plots 
were well above the critical. (Although many workers 
have suggested critical levels for these three elements, 
those suggested by Wallace were believed to most nearly 
represent the level below which limitation of growth and 
fruitfulness would occur.) Unfortunately the data at hand 
do not afford a plausible explanation for near-critical 
values for potassium, calcium, and magnesium in the 
foliage. The soil data did indicate that the amounts of 
these elements in the soil beneath the mulch were greater 
than, or at-least equal to, the amounts present in the cul- 
tivated soil. 

As supporting evidence of the possibility of near- 
critical levels, Wander and Gourley’ have presented data 
for leaves, from the same trees that were used in this 
study, which indicated that total magnesium and calcium 
in the Delicious leaves were near the suggested critical 
levels. 

In summary, total nitrogen, phosphorus, and boron 
levels were higher in the Delicious tissues than in the 
Stayman Winesap. The levels of total magnesium, except 
in leaves, and total calcium, except in leaves and shoot-bark, 
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were also higher in Delicious than in Stayman Winesap. 
However, the levels of total carbohydrate, total sugars, 
and total potassium were-approximately the same in all 
tissues of both varieties. 

It was concluded that in an identical situation, the data 
indicate that the annual addition of nitrogen-carrying fer- 
tilizers to straw mulch or to the cultivation-plus cover 
crop systems is not economically practicable. 


Statistical Analysis of the Yield Data 


Statistical analysis of the 30-year record of yields of 
the original trees in the orchard showed that reduced 
yields were associated with the use of nitrogen fertilizer 
in both the cultivated and mulched plots. It was found the 
Delicious trees, but not Stayman Winesap, in the no- 
nitrogen plots produced significantly more fruit than those 
in the plus-nitrogen; however, the trends were the same 
for both varieties. From a physiological standpoint, it 
was believed that the differences in yield were the result 
of, or were associated with, differences in the carbohydrate 
/nitrogen relationships of the trees in the plus- and no- 
nitrogen plots. It was the writer’s opinion, from the evi- 
dence at hand, that the trees growing in the plus-nitrogen 
plots were relatively more vegetative and less reproduc- 
tive than the trees in the no-nitrogen plots. 


Correlations between Total and Soluble Element 
. Fractions in Apple Foliage 


Highly significant positive correlations were found be- 
tween total leaf potassium and phosphorus and the soluble 
fractions in blades, petioles, and entire leaves in both 
1950 and 1951. Further, total leaf calcium and magnesium 
were also significantly correlated with the soluble frac- 
tions in the blades and entire leaf but not in the petiole. 
However, the correlations for magnesium were not as 
highly significant as those for potassium, phosphorus, and 
calcium. The correlations between total and soluble nitro- 
gen were negative, but not significant, during both years. 
An exception to this was noted between total nitrogen and 
the soluble fraction in blades on June 20, 1951, at which 
time a significant positive correlation was found. 

The results of the soluble fraction tests proved to be as 
reproducible as those used for total quantitative analysis. 
However, the soluble fraction tests are empirical, and 
considerable care must be taken in the preparation of 
reagents to insure accuracy. 

Since it was found that positively significant correla- 
tions did exist between total and soluble fractions of po- 
tassium, phosphorus, calcium, and magnesium in apple 
leaves, it was apparent that a relatively cheap, rapid, and 
accurate diagnostic tool is available for use alone, or in 
conjunction with soil tests, in determining the nutritional 
status of apple trees and in making fertilizer recommenda- 
tions for them. 235 pages. $3.05. 
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Abstract published by special arrangement with The 
Ohio State University. 


PHYSIOLOGY OF INTERSTEM 
DWARFING IN APPLE 


(L. C. Card No. Mic 58-1058) 


Earl Walter Scholz, Ph.D. 
Iowa State College, 1957 
Supervisors: W. E. Loomis and H, L. Lantz 

By combining a strong rootstock, a hardy interstem 
such as Clark Dwarf, and a standard top, a small apple 
tree of early productivity and high quality fruit may be 
produced. This study was designed to add to our knowledge 
of dwarfing and to determine the physiological basis of the 
dwarfing which follows the use of Clark interstems. 

Anatomical studies of stem cross-sections of EM 
(Malling) IX, EM VIII, Clark Dwarf, EM VII, and EM II 
showed the number of vessels and the vessel cross- 
sectional areas to be negatively correlated with tree size 
and with the dwarfing propensities of the stems when used 
as inter-pieces. Volume of xylem parenchyma was in in- 
verse order. | 

Radioactive phosphorus was applied to dwarf- and 
standard-interstem trees. When P** was introduced via 
cut roots, upward conduction through the stems was slower 
in trees with dwarf than in those with standard interstems. 
Downward translocation of P*” through the bark was un- | 
impeded by the interstem, but P** accumulated in both the 
bark and the wood of the Clark interstems as compared to 
other parts of the trunk. This accumulation is attributed 
to the greater bark development and larger volume of 
living tissue of the dwarf xylem. 

A study was made of auxin inhibitors in dwarfing stocks. 
Tests of ether extracts of lyophilized bark indicated the 
EM VIII and Clark extracts were most inhibitory, EM IX 
intermediate, and EM II and VII least. This order is cor- 
related with the size differences of the trees in the nursery 
as well as their interstem dwarfing capabilities. 

Antiauxin chemicals were applied to standard trees in 
the nursery and greenhouse. TIBA induced dwarfing re- 
Sponses, as indicated by increased spread of branches, 
reduced growth, and precocious flowering. The flowers 
were abnormal and did not set fruit. Toxicity symptoms 
accompanied the dwarf responses. 

Interstem dwarfing is explained, tentatively, on the 
basis of reduced water conduction through the dwarf inter- 
stem xylem, resulting in reduced shoot growth, and earlier 
flowering. Fruiting is itself a dwarfing process, which ef- 
fect, added to the continuing effects of the interstem, would 
perpetuate the dwarfing response. 146 pages. $2.00. 
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APHANOMYCES ROOT ROT OF GARDEN PEA 
(L. C. Card No. Mic 58-825) 
Robert Tinsley Sherwood, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Donald J. Hagedorn 


I. Determination of the root-rot potential of infested fields 
The greenhouse method for determining infestations of 
Aphanomyces euteiches Drechsler in fields before plant- 








ing was studied. Pride variety peas were planted in rep- 
resentative soil samples in 6-inch pots. Roots were 
graded for disease, and greenhouse indices were calcu- 
lated. The test period was 51 days with normal watering 
of pots and 33 days with heavy daily watering after the 
2-leaf stage, and disease indices were similar. Little 
disease developed with light watering. Tests were com- 
pleted in 24 days at 28° C, 27-35 days at 24°, and 34-55 
days at 20° with heavy watering, but temperature did not 
affect final indices. One part heavily infested soil mixed 
with 9 and 99 parts uninfested soil gave severe and mod- 
erate root rot, respectively. Accordingly, samples from 
heterogeneously infested fields sometimes overestimated 
root-rot potential. Four-inch pots gave equivalent re- 
sults. New Era and Perfected Wales varieties were also 
Suitable. 

Sixty-one Wisconsin fields were assayed in 1955, 55 in 
1956, and 42 in 1957. Indices for root rot in the field were 
determined before harvest. The correlation coefficients 
of greenhouse index with field index were 0.56 **, 0.74 **, 
and 0.71 ** and of field index with yield at tenderometer 
100 were - 0.37 **, - 0.35 *, and - 0.70 ** for 1955, 1956, 
and 1957, respectively. Three catagories of fields were 
distinguished on the basis of greenhouse indices, e.g. safe 
for planting (index 0 - 50), questionable (index 51 - 69), 
and dangerous (index 70 - 100). A. euteiches oospores 
were absent in roots from soils with greenhouse indices 
of 0 to 49 and present in soils with indices of 55 to 100, 
with 2 exceptions. In the wet season 1957, average yield 
of fields with little or no root rot was greater, and of 
fields with severe root rot was less, than in 1955 or 1956. 
Late maturing varieties were most adversely affected. 
Withholding peas from fields shown to be dangerous by the 
greenhouse test is presently the only dependable method 
of avoiding this serious disease. 





II. Biology and physiology of the causal organism 

Aphanomyces euteiches was isolated from roots in 
sterilized water by trapping zoospores with boiled corn 
kernels. NaCl, MgSQ,, and sucrose solutions and dis- 
tilled water supported meager zoospore discharge from 
mycelial mats compared with tap water. Equal numbers 
of primary zoospores were discharged at temperatures 
from 4° C to 32°, Secondary swarming was inhibited at 
32°, Growth in agar or liquid media in equilibrium with 
mixtures of air and nitrogen was more rapid with 5 per 
cent oxygen than air, slow with less than 1 per cent oxy- 
gen, and stopped when oxygen was absent. The fungus did 
not grow in aqueous inorganic salt media but grew slowly 
on glutamic acid-cysteine-glucose media and rapidly on 
these media supplemented with yeast extract. 

Fifty-two species in 12 families were inoculated with 
zoospores in sand culture. Most Leguminosae, including 
Wisconsin forage legumes, were slightly to moderately 
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susceptible. Flax, red-root pigweed, and spinach were 
mildly parasitized. Some legumes and all other non- 
legumes, including cereals, were immune. Oospores in 
roots survived 6 months alternate freezing and thawing or 
continuous freezing in dry, moist, and saturated soils. A. 
euteiches grew saprophytically into autoclaved soil columns 
at various moistures but failed to grow into columns of 
unautoclaved soils. It utilized propylene oxide sterilized 
pea straw, wheat straw, pea roots, and wheat roots, but 
not rye or barley roots. It apparently did not colonize 
soils amended with pea straw, wheat straw, or fresh pea 
shoots. One ppm actidione, 0.1 ppm oligomycin, and 10 
ppm filipin inhibited growth, but streptomycin and griseo- 
fulvin were ineffective. Oospore durability and parasitiza- 
tion of leguminous crops probably aid in survival of A. 
euteiches between pea crops. Whether or not it is a sapro- 
phytic soil-inhabitant remains to be determined. | 

127 pages. $2.00. 








A CORRELATION BETWEEN ANTHER 
PIGMENTATION AND POLLEN STERILITY 
IN BETA VULGARIS 


(L. C. Card No. Mic 58-831) 


Hava Stein, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Warren H, Gabelman 


Varying numbers of bright red anthers appear on the 
majority of plants in most tablebeet varieties. The red 
anthers are always highly sterile. The purpose of this 
study was to elucidate possible causal relationships be- 
tween anther coloration and sterility. 

Anthocyanin might accumulate in sterile anthers, just 
as it tends to accumulate in injured or inhibited somatic 
tissues. Conversely, anthocyanin in the anthers might 
cause pollen abortion, although possible mechanisms of 
such an effect are entirely hypothetical. Another possi- 
bility is, that both pigmentation and sterility result from 
a common cause. The second relationship - anthocyanin 
as the cause of sterility - is supported by our data. 

Red, sterile anthers appear only on plants which con- 
tain some anthocyanin in their vegetative organs. How- 
ever, to prove that the anthocyanin causes the sterility in 
these anthers, it would be necessary to show that the pro- 
portion of sterile anthers on unpigmented plants is sig- 
nificantly lower than the proportion of red, sterile anthers. 
The observed proportion of red anthers, and the expected 
proportion of sterile unpigmented anthers are 5% or less, 
hence a large number of anthers must be examined on 
each plant to obtain a representative sample. Sterile 
anthers on unpigmented plants can be distinguished only 
by individual pollen smears, therefore this comparison 
can only be made effectively when the proportions of sterile 
anthers are much higher. 

Anthers from pigmented beets can be induced to form 
anthocyanin when grown in a culture with abundant sugar 
supply. The number of sugar-induced red anthers in vitro 
(about 50 percent) is always much higher than the number 
of red anthers in vivo, which proves that the distribution 
of anthocyanin within a plant is determined physiologically, 











not genetically. The increase in proportion of red anthers 
was shown to be due to the abundant sugar supply, and not 
to any inhibition caused by the removal of the anthers 
from the plant. This increased proportion also makes it 
possible to compare the effect of red and yellow anther 
color on pollen viability. 

No mature, fertile pollen could be obtained in either 
type, due to limitations of the technique, but other criteria 
for pollen development were available. It was shown that 
among yellow anthers, the proportion of those containing 
pollen grains in advanced developmental stages was much 
higher than among red anthers. The difference in pollen 
development between red and yellow anthers is a direct 
result of anthocyanin accumulation. 

The relationship between anther pigmentation and pol- 
len sterility might serve in the future as a starting point 
for the understanding of the physiology of male sterility. 
Anthocyanin production, and the resulting pollen abortion, 
are genetically and physiologically controlled, like other 
types of naturally occurring sterility. On the other hand, 
the amount of anthocyanin in the anthers may lend itself 
to experimental modification and the chemical structure 
and properties of anthocyanin are well known. “Anthocya- 
nin sterility” as a tool for investigation, combines the ad- 
vantages of natural and induced sterility. 

87 pages. $2.00. 





























SOME OF THE EFFECTS OF IONIC ADDITIVES ON 
THE PHYSIOLOGICAL PROPERTIES OF 2,4-D 


(L. C. Card No. Mic 58-834) 


Steve Stanley Szabo, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Kenneth P. Buchholtz 


The herbicidal effects of 2,4-dichlorophenoxyacetic 
acid (2,4-D) have been shown to be influenced by a number 
of factors. The present study was initiated in an attempt 
to determine the effects of‘a series of ionic additives upon 
the physiological properties of this chemical relative to 
absorption, penetration, and possible enzymatic processes. 

Soybeans and snap beans were treated, in the field and 
greenhouse, respectively, with a series of ionic additives 
in combination with the triethanolamine salt of 2,4-D. 
Laboratory studies were made to observe the effect of 
these additives in combination with 2,4-D on cell elonga- 
tion. The effects of these additives upon the absorption 
and penetration of 2,4-D relative to living surfaces ver- 
sus a non-living membrane surface were examined. Also, 
the effects of these additives on the wettability properties 
of 2,4-D were determined, Finally, a comparison was 
made of the absorption spectra of solutions of the various 
additives combined with 2,4-D and a solution of the 2,4-D 
alone. 

The ammonium and phosphate additives, when com- 
bined with 2,4-D, significantly increased the toxic effects 
of the herbicide when applied to soybeans and snap beans. 
Copper, iron, zinc, and a combined mixture of boron, cop- 
per, manganese, iron, and zinc significantly reduced the 
activity of 2,4-D. Cobalt and manganese gave conflicting 
results, but in the final trial manganese also significantly 
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reduced the toxicity of 2,4-D. The effect of boron on 
_ 2,4-D was found to be negligible under the conditions of 
the experiments. 

The laboratory experiments with cell elongation failed 
to clarify the field and greenhouse results. However, it 
was observed that cobalt, when added to solutions contain- 
ing 2,4-D at low concentrations, stimulated cell elongation, 
whereas copper and zinc strongly inhibited the cell elonga- 
tion at the same concentrations. The other additives 
failed to modify the activity of 2,4-D in this study. 

The absorption and penetration studies with mixtures 
of the various additives with 2,4-D were all without effect 
relative to the absorption and penetration of bean and sun- 
flower leaf surfaces at pH 3. At pH 5 the ammonium and 
phosphate additives greatly enhanced the absorption and 
penetration of 2,4-D by these plants, whereas, cobalt, 
copper, iron, manganese, and zinc inhibited these effects. 
Similar studies with Sedum epidermis showed that the 
penetration of 2,4-D was greatly enhanced by the ammo- 
nium and phosphate additives at pH 3 as well as at pH 5. 
The other additives were without effect at pH 3, but re- 
duced the penetration of 2,4-D at pH 5. The penetration of 
2,4-D was increased by all additives at all pH levels from 
pH 3 to pH 8 when a collodion membrane was used. The 
ammonium and phosphate additives with 2,4-D gave in- 
verted parabolic absorption curves, whereas the 2,4-D ab- 
sorption with all the other additives showed decreasing 
absorption with increasing pH levels. 

Comparison of the absorption spectra of a solution of 
2,4-D alone, and with solutions of the individual additives 
with 2,4-D, showed that the formation of a “complex” had 
taken place only in the solution of iron combined with 
2,4-D. 

It was concluded that the observed effects of ionic addi- 
tives on the physiological properties of 2,4-D may be 
strongly influenced by alterations in the absorption and 
penetration of the compound. 

It was concluded further, that ionic additives frequently 
Cause appreciable fluctuations in the activity of 2,4-D. 
Changes in the activity of this herbicide appear to be as- 
sociated with alterations in the absorption and penetration 
of the compound when ionic materials are present. 

104 pages. $2.00. 





AMMONIUM CHLORIDE AS A NITROGEN 
FERTILIZER: CHLORIDE ION EFFECTS ON 
YIELDS AND UPTAKE OF NUTRIENTS BY CROPS 


(L. C. Card No. Mic 58-575) 


Robert Woodson Teater, Ph.D. 
The Ohio State University, 1957 


One important consideration in the use of ammonium 
chloride as a nitrogen fertilizer is the effect of high con- 
centrations of the chloride ion on plant growth. In this 
study a series of field experiments was designed to deter- 
mine the magnitude of the chloride problem, and a solu- 
tion culture technique was devised to study the possibility 
of chloride interference with uptake of other anions by 
plants. 

In the field experiment, ammonium chloride was com- 
pared with other common nitrogen carriers for fertilization 





of corn and small grain. It was found that ammonium 
chloride had no adverse effects on germination or early 
growth of corn, wheat, and oats. Chloride content of the 
plants varied directly with the amount supplied in the fer- 
tilizer; however, increased chloride content of the plant 
had no significant effects on percentage of nitrogen or 
phosphorus in the plant. Grain yield results were incon- 
clusive because of poor stand, lodging, and bird damage. 

The amount of chloride accumulating in the top soil 
after two years of heavy fertilization with ammonium chlo- 
ride was insignificant. Depletion of the chloride in the 
soil was seasonal. Chloride remained static in amount 
during the summer months and mainly disappeared over 
winter. Both ammonium chloride and ammonium sulfate 
applications increased the soil acidity. 

In the solution culture studies, eleven-day old corn 
seedlings were used as an assay crop to determine the ef- 
fect of chloride on absorption of other anions. A 36-hour 
absorption period in 0.03 M solutions was found to be suf- 
ficient for rapid absorption of mineral salts in measurable 
quantities. Short-time absorption studies are advantageous 
because many physiological variables associated with 
growth of the plant are essentially eliminated. An ex- 
periment in which the technique was used showed that 
more nitrate was taken up by the plants in the presence 
of phosphate than in the presence of chloride. Slightly 
more chloride was taken up in the presence of phosphate 
than in the presence of nitrate. These results indicate 
some competition between chloride and nitrate during ab- 
sorption. The amount of phosphate absorbed was inde- 
pendent of phosphate concentration in the substrate and 
was the same whether chloride or nitrate was present as 
the complementary anion. 

Another experiment, in which this same technique was 
used, was conducted to determine the loss or exchange- 
ability of plant chlorides with the outside solution. Ap- 
proximately 10 per cent of the chloride previously ab- 
sorbed by corn seedlings was lost through the roots to 
distilled water in 36 hours. Approximately 20 per cent of 
the chloride previously absorbed was lost to solutions 
containing various nitrate concentrations. The amount of 
chloride lost was constant regardless of nitrate concen- 
tration, nitrate uptake, or aeration of the solution. The 
fact that some of the plant chlorides are exchangeable 
minimizes the effect of high concentrations in the plant. 

78 pages. $2.00. 


SOME EFFECTS OF SOIL TEMPERATURE ON 
THE GROWTH AND CHEMICAL 
COMPOSITION OF PLANTS 


(L. C. Card No. Mic 58-868) 


Adriaan Andries Theron, Ph.D. 
Cornell University, 1957 


The influence of soil temperature and its interactions 
with the effects of soil fertility level, soil moisture, and 
source of nitrogen on the growth and chemical composi- 
tion of corn, oats and turnips were studied. 
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Two experiments, one with corn and one with oats, were 
carried out in the field. Two others, each with oats and 
turnips as test crops, were conducted in the greenhouse 
under relatively more controlled conditions. The first of 
the latter two was done in the summer and the second, in 
winter. In the field experiments the soil temperature 
treatments consisted of one series of plots at the normal 
field soil temperature and the other series at a tempera- 
ture 5°C above that of the control plots as measured at a 
depth of 4 inches. This heating was accomplished by low 
voltage heating wires buried at a depth of 8 inches in the 
soil. Soil temperature control in the greenhouse was ac- 
complished by growing the test plants in constant tem- 
perature baths, maintained at 15°, 20°, and 25°C. In all 
four experiments, the soil temperature treatments were 
replicated four times. 

Some of the more important results of this study were 
as follows: a. Growth. Height, dry weight of roots and 
shoots of oats were reduced by an increase in soil tem- 
perature. Similar reductions in dry weight yield were 
found in the above ground portions of corn where higher 
soil temperatures were maintained. Turnip yields tended 
to be increased by increases in soil temperature in sum- 
mer, while in winter the optimum temperature appeared 
to be 20°C. 

Height and dry weight showed the greatest temperature 
coefficients where no nitrogen was supplied. This leads 
to the conclusion that low soil temperatures are more 
likely to be limiting to growth at low levels of nitrogen 
fertilization, or in its absence. 

At low soil temperatures, urea, ammonia and nitrate 
were equally good suppliers of nitrogen. Where the soil 
temperature was increased, urea- and ammonia-treated 
plants yielded progressively less, the higher the soil tem- 
perature. For the sodium nitrate treated plants 20°C 
seemed to be the optimum soil temperature. It was postu- 
lated that the temperature effect on the ammonia- and 
urea-treated plants was due to microbial oxidation of am- 
monia to nitrite at the higher temperatures, and that this 
ion was limiting growth through its toxic effect. 

b. Chemical composition. In turnips significant increases 
in total nitrogen content as well as nitrate content were 
found to be associated with increases in soil temperature. 
This was also true for the oats in the summer experiment. 
In winter there was a trend for these constituents to de- 
crease in oats with an increase in soil temperature. An 
interaction between low soil temperature and low light in- 
tensity may be responsible for the accumulation of nitrates 
in oats in amounts toxic to animals. 

Nitrate and total nitrogen uptake were found to be more 
soil temperature dependent at low levels of soil fertility 
than at higher levels. This was also true of phosphorus 
uptake which was increased in oats and corn with higher 
soil temperatures. 

Increased percentages of potassium in both corn and 
turnips were found to be associated with increases in soil 
temperature. Sodium uptake by oats in the field was simi- 
larly affected by soil temperature. In the winter in the 
greenhouse, however, the sodium content of oats was de- 
creased by each increment in soil temperature. 

Both in oats and turnips, calcium uptake was higher at 
the higher soil temperatures, while in corn the opposite 
effect was true. 197 pages. $2.60. 











THE ADAPTION OF SPECTROPHOTOMETRIC 
METHODS FOR DETERMINING THE EFFECT OF 
VARIETY, PROCESS AND STORAGE ON THE 
TOTAL CAROTENE, LYCOPENE AND 
BETA-CAROTENE CONTENT OF 
TOMATO JUICE AND PULP 


(Publication No. 24,519) 


Donald Elsworth Wilson, Ph.D. 
The Ohio State University, 1952 


The relation that processing, variety and storage may 
hold to the color or pigment content of food products is 
important to producers and processors. In addition, the 
maintenance of quality and nutritive value in the canned 
product is of increasing importance to the food manufac- 
turer. The present investigation has attempted to adapt 
reported methods of isolating and identifying carotenoids 
to the quantitative analysis of the color-characteristic 
pigments of tomato juice and pulp. Achieved through these 
methods, an accurate value, which can be expressed nu- 
merically, would eliminate many subjective interpreta- 
tions of color in tomato products. The main interest in 
undertaking the present study was the desire to determine 
directly and objectively how the raw tomato color (pig- 
ment content) of different grades and varieties is affected 
by different juice and pulp processes and periods of 
storage. 

Isolation of Carotenoid Pigments A modification of the 
method reported by Davis’ was used for isolating lycopene 
from tomato pulp wherein a pectinase treatment replaced 
the saponification prior to the acetone extraction. The 
yield of lycopene was slightly increased (6.5 per cent) and 
the time necessary for the complete operation was reduced. 

Alpha- and beta-carotene were isolated from a com- 
mercial mixture (15 per cent alpha, 85 per cent beta) by 
chromatographic adsorption on magnesia #2641 and super 
cel (1:1). 

Lycopene and beta-carotene were isolated in a similar 
manner from petroleum ether extracts of tomato juice and 
pulp. A spectrophotometric method of binary analysis re- 
ported by Zscheile and Porter* was adopted for measur- 
ing the lycopene and beta-carotene composition in tomato 
juice and pulp. 

Identification of Carotenoid Pigments The identification of 
lycopene, alpha- and beta-carotene was accomplished with 
a Beckman DU spectrophotometer. In the measurement 

of the extinction coefficients of these pigments, it was 








_ shown that by the use of very narrow slit widths (0.04 mm. 


or less) the amount of photodecomposition was decreased 
to the range of experimental error (0.1 per cent transmit- 
tance). The absorption maxima for these carotenoids dis- 
solved in petroleum ether (b.p. 65 - 110°C) were: alpha-. 
carotene, 474, 445 and 422.5 my; beta-carotene, 480 and 
452.5 my; lycopene, 505, 474 and 445 my. The extinction 
coefficients at the highest maxima for alpha-carotene was 
274 (445 my), for beta-carotene the value was 247 (452.5 
my) and for lycopene, 317 at 474 my. Petroleum ether 
(b.p. 65 - 110°C) was equal to cyclohexane for the spec- 
troscopic and analytical work and also was available at 
reduced cost and readily adaptable to routine analysis in- 
volving a large number of samples. 

In preliminary experiments, crystalline lycopene was 
stored for one year in an atmosphere of nitrogen at 38 - 
40°F (darkness) without change. Samples stored at room 
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temperature in nitrogen, hydrogen, oxygen, carbon dioxide, 
ethylene and hydrogen sulfide showed reduced extinction 
coefficients at the end of this period. Samples exposed to 
air for 24 hours were visibly bleached and partially in- 
soluble in chloroform. Petroleum ether extracts of lyco- 
pene and beta-carotene stored at 38 - 40°F in darkness 
lost 3.5 and 3.2 per cent respectively during the first 24 
hours. At 32°F, both lycopene and beta-carotene and a 
mixture of the two were more stable than at higher tem- 
peratures. When exposed to elevated temperatures (212 
and 240°F) the carotenoid deterioration was a direct func- 
tion of time and temperature. The greatest relative loss 
occurred during the initial exposure to heat (30 minutes 
at 240°F and 60 minutes at 212°F). There was a loss of 5 
per cent lycopene and 1 per cent carotene after two hours 
exposure at 240°F. 

In an evaluation of the influence of tomato varieties, 
processing, and storage on the total carotene, lycopene, 
and beta-carotene content of tomato products, three proc- 
esses and three varieties of tomatoes were used to pre- 
pare juice and pulp. Stokesdale, Rutgers, and Long Red 
varieties were processes for juice by a hot break and cold 
break method in a pilot plant designed to similate com- 
mercial conditions. Pulp (12 per cent solids) was proc- 
essed by a cold break extraction followed by a conventional 
concentration. Samples representing each step of these 
processes were analyzed for carotenoid content. These 
analyses were repeated on the canned product at two and 
six month intervals. The samples used throughout this in- 
vestigation were selected from tomato juice and pulp proc- 
essed for project RMC #445 (Production and Marketing 
Administration, U.S.D.A.). For this reason the identity of 
the grades was not available for publication. As an alter- 
native, the various lots were grouped according to variety, 
process, date of harvest, and original lycopene content. 

In juice from Rutgers tomatoes (lot 01) processed by the 
cold break method, the average lycopene content of five 
replications was 82.0' ug./g. The beta-carotene content 
averaged 8.9 ug./g. In lot 01 of the same variety proc- 
essed by the hot break method, the average lycopene and 
beta-carotene content (8 replications) was 90.3 and 6.7 
ug./g. respectively. 

~ Varieties were shown to be highly significant (1 per 
cent level) in affecting the lycopene content of tomato juice 
and pulp. With the exception of a non-representative sam- 
ple of Stokesdale tomatoes, Rutgers variety produced 





juice and pulp with the highest average lycopene content. 
Juice from Long Red variety contained the lowest average 
lycopene content. 

A frequency distribution curve of the lycopene content 
of raw juice showed significant differences (1 per cent 
level) due to the harvest dates of the 1951 season. The 
maximum lycopene content was associated with the fifth 
replication which was harvested during the week of Sep- 
tember 10. On a seasonal basis the lycopene and beta- 
carotene contents of Rutgers tomatoes were inversely re- 
lated. That is, harvests of fruits containing a high lyco- 
pene content usually contained a low beta-carotene content 
and vice versa. 

The lycopene value was significantly influenced (1 per 
cent level) by the different operations within one process 
at which samples were drawn. The greatest loss in lyco- 
pene occurred during sterilization (240°F for 2.5 minutes) 
in the cold break process and during the extraction of 
chopped and heated tomatoes in the hot break process. 

The amount of lycopene extracted by the hot break 
process was greater than that extracted by the cold break 
process, but the loss during six months storage was great- 
est in the former process. The greatest proportion of loss 
occurred during the first two months of storage. 

In the cold break process, raw juice which originally 
contained the highest lycopene content lost the greatest 
amount during processing. In the hot break process raw 
juice which originally contained the highest lycopene con- 
tent lost the least amount during processing. : 

In the processing of tomato pulp, extracted juice which 
had an average lycopene content which was less than 130 
ug./g. showed a much larger increase due to the concen- 
tration process (to 12 per cent total solids) than juice 
which originally contained greater than 130 yug./g. of lyco- 
pene. The amount of increase for the two groups was 71.0 
and 39.3 ug./g. respectively. 

= 198 pages. $2.60. Mic 58-4525 
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STUDIES ON ENZYMATIC PORPHYRIN 
BIOSYNTHESIS IN HARDERIAN GLANDS 
AND OTHER TISSUES OF MICE 


(Publication No. 25,328) 


Roger Hicks Davidheiser, Ph.D. 
University of Maryland, 1957 


Supervisor: Frank H, J. Figge 


Buffer-saline extracts of equal weights of mouse 
Harderian gland, liver, muscle-bone, and brain homoge- 
nates were prepared. From these extracts, various 
amounts were tested for their capacity to produce porphy- 
rin by adding a solution of §-aminolevulinic acid and incu- 
bating the mixture at 37° C. for twenty-four hours. The 
Harderian gland displayed the greatest porphyrin producing 
enzyme activity, whereas the liver showed less than that of 
the Harderian gland, but five and seven times as great as 
muscle-bone and brain respectively. The conclusion is 
that the Harderian gland is a porphyrin-secreting structure 
and probably not an excretory type of gland. 

The determination of the porphyrin producing enzyme 
activity of the Harderian gland of mice of different strains, 
ages, and sex was Studied. Mice at the ages of two, three, 
five, eight, sixteen, and fifty-two weeks were used. These 
mice were equally distributed according to the C3H, Cs7, 
A, and LCSa strains. The Harderian gland of the C3H, 
strain displayed the greatest porphyrin producing enzyme 
activity, while the Cs,, A, and LCSa strains showed de- 
creasing activities in the order listed. From the age of 
two weeks until the age of eight weeks there appeared to be 
a steady increase in the activity of porphyrin producing 
enzyme. After this age there was no further increase in 
porphyrin producing enzyme activity. No significant dif- 
ference existed between the sexes. 

A quantitative study was made of the porphyrin pro- 
ducing enzyme activities of the Harderian glands of rats, 
hamsters, rabbits and guinea pigs. The Harderian glands 
of the rat showed the greatest amount of porphyrin pro- 
ducing enzyme activity, while the same tissue from the 
hamster was only slightly lower in enzyme activity. The 
two lobes of the Harderian gland of the rabbit and the 
guinea pig Harderian gland contained far less porphyrin 
producing enzyme. The white fluorescent antero-dorsal 
lobe of the rabbit contained considerably greater quantities 
of the porphyrin producing enzymes than the grey-reddish 
postero-ventral lobe. The liver, brain, and muscle ex- 
tracts of the same rodent revealed amounts of porphyrin 
producing enzyme that were uniform for the tissue in the 
various rodents. Because of the great variation in the 
amounts of enzyme in the various Harderian glands, the 
liver homogenate extract from the rat and hamster con- 
tained less porphyrin enzyme than the Harderian gland. 
The reverse, however, was true in the rabbit and guinea 
pig, for it could be shown that the liver tissue contained 
more porphyrin producing enzyme than the Harderian 
glands of either of these rodents. 





The postmortem deterioration of porphyrin producing 
enzyme in the Harderian glands, livers, muscle-bone, and 
brains of mice revealed further information. The porphy- 
rin producing activity dropped to about 80-90% in the first 
twenty-four hours after the tissues had been excised from 
the animals and allowed to stand at room temperature. 
Within a forty-eight hour period it fell to 5-10% of the 
normal activity. After seventy-two hours approximately 
5% of the enzyme activity remained. 

Homogenized and intact erythrocytes exhibited no 
porphyrin producing enzymes when incubated with a sub- 
strate of 0.01 M 6-aminolevulinic acid. 

The possibility of using glycine and succinic acid as a 
substrate, for porphyrin producing enzyme extracted from 
liver and Harderian glands, was investigated. In the first 
series of experiments whole pieces (100 mg.) of mouse 
Harderian gland and liver were placed in a 1.4 cc of a 
00:50 mixture of 0.05 M succinic acid and 0.33 M glycine 
buffer-saline substrate. The second series of tests dif- 
fered in that the Harderian gland and liver pieces were 
first homogenized. In neither case was porphyrin pro- 
duced from the succinic acid and glycine mixture. 

68 pages. $2.00. Mic 58-4526 


THE COMPARATIVE HISTOCHEMISTRY 
OF THE HARDERIAN GLAND 


(L. C. Card No. Mic 58-559) 


Wendelin Joseph Paule, Ph.D. 
The Ohio State University, 1957 


A comparative histochemical survey of the Harderian 
gland has been made. Utilization of Sudan black B, the 
periodic acid-Schiff reaction, and staining with hematoxy- 
lin and eosin made it possible to classify the Harderian 
glands studied as mucous, seromucoid, serous, mixed, or 
lipid-secreting. Use was also made of Nile blue sulfate, 
birefringence, and ultraviolet light. 

The diversity of the Harderian gland, as brought out in 
the present work treating of fifty-two animals including 
amphibians, reptiles, birds, and mammals, is extremely 
great. Here not only lipid-secreting, but also serous, 
seromucoid, mixed serous and mucoid, and mixed serous 
and seromucoid glands are found. However, in the pres- 
ent state of our knowledge it is unfortunately true that we 
are still unable to associate particular types of secretion 
with particular environments or habits. 

It is obvious that comparative histochemistry which is 
based on analogy is fundamentally different from compara- 
tive anatomy which is based on homology. 

Also, a thorough histochemical study has been made of 
the Harderian glands in male and female golden hamsters. 
This has been amplified and extended by histochemical 
and chemical studies of other lipid-secreting glands and by 
several experimental interventions in the golden hamster. 
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The Harderian gland of the golden hamster is an apoc- 
rine, lipid-secreting gland showing a marked sex differ- 
ence. The female gland contains one type of cell with 
small lipid droplets and in addition secretes porphyrin. 
The male gland contains two types of cells, one with small 
lipid droplets and one with large lipid droplets. The male 
gland does not secrete porphyrin. 

Castration of a female golden hamster plus implanta- 
tion of male hormone produces a male-type gland. Cas- 
tration of a male golden hamster plus implantation of fe- 
male hormone produces a female-type gland. 

Histochemical evidence shows that the lipid secretion 
of both cell types in the golden hamster is largely neutral 
fat whose fatty acid component, being highly saturated, 





probably is of short chain length. This is similar to the 
condition in the rabbit and different from the secretion in 
the mouse and rat, which possesses unsaturated fatty 
acids. The validity of this evidence is supported by the 
finding that the lipids of the Harderian gland of the rabbit, 
also characterized histochemically as highly saturated, 
have a very low iodine number. The adrenal cortical 
lipids of the rabbit, which, like those of the Harderian 
glands of the rat and mouse, are histochemically unsatu- 
rated, have a high iodine number. 

Electron photomicrographs of the rat (small droplet 
cells) revealed microvilli, apparently characteristic of 
many glands. In addition, two new and unexplained cyto- 
plasmic structures were seen. 114 pages. $2.00. 
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ECONOMIC CYCLES IN BRAZIL: THE 
PERSISTANCE OF A TOTAL CULTURE-PATTERN: 
CACAO AND OTHER CASES 


(Publication No. 25,147) 


Anthony Leeds, Ph.D. 
Columbia University, 1957 


Throughout Brazilian history, commodities have 
boomed to prominence, then declined or collapsed, al- 
though world markets continued expanding. Though Brazil 
had been the preeminent producer, newly-risen competi- 
tors captured their markets by developing more advanced 
technologies while Brazil’s stagnated. Cultural factors 
within Brazil were fundamental to the declines, although 
external market conditions also contributed. These fac- 
tors were investigated using cotton, coffee, rubber, and 
cacao as cases. 

One commodity, caco, was studied during a year’s re- 
search in Brazil. Material was gathered by intensive for- 
mal and informal interviews among selected respondents. 
Questionnaires with varying sampling techniques, con- 
trolled observation, and social participation; economic re- 
ports, journals, novels, etc.; and extensive statistical re- 
sources were used. One locality intensively studied pro- 
vided the cultural background for regionally surveying 
technology, economy, class, and values. Surveying se- 
lected localities permitted reliable generalization. 

An examination of Brazilian caco production revealed 
technological stagnation. Improved agronomical tech- 
niques, known and occasionally utilized in other world caco 
regions, remained unused. Analysis revealed that stagna- 
tion resulted from class interaction and the value systems 
of the two chief classes. 

Classes were defined by the society’s differential ac- 
cess to land, labor, and capital resources. The “land- 
owning class” had access, the “proletarian working class” 
did not. Peasants having land but no capital or labor were 
designated working class because their access was tem- 
porary. They joined the workers as capitalists absorbed 





their lands. To control resources, landowners devoted 
much energy to fostering institutions and agencies imple- 
menting that end. They avoided encouraging pursuits 
which might rearrange the distribution of decisive re- 
sources and the institutional structure maintaining it. 
Technological development might engender such results 

by permitting peasants economic viability even without 
capital and labor. Proficient workmen, whose increased 
training and pay might give them increased strength 
against the landowners, would appear. The middle class, 
people independent of decisive resources because their 
salaried activities must continue regardless of production 
cycles, might expand. Rather than ensure markets by en- 
couraging the technology which would shift class structure, 
landowners would prefer exploiting new commodities pro- 
duced by impoverished workers and a stunted middle class. 

Workers devoted themselves to mere survival or to 
developing means to better their immediate wages and job 
conditions at the landowners’ expense. Advantages de- 
rivable from technological development were remote for 
them, even were they able to apply them to the landowner- 
controlled resources. 

The value system of each class diverted it from tech- 
nological interests and rural living. Landowners valued 
urban living, emphasizing immediate interests such as 
building’ mansions and night-clubbing. Agricultural pro- 
duction in which man and nature might be exploited without 
recompense was regarded as subservient to highly es- 
teemed commerce. Speculation was valued at the expense 
of long-term constructive use of resources. 

Workers emphasized immediate goals of subsistence 
and a minimum of life’s amenities. For these ends, they 
judged urban living superior to rural. Rather than long- 
term measures against hardships, they valued God and 
Luck. They approved exploiting nature and man, especially 
capitalists, to ameliorate hardships. 

Class interrelationships and values elicited technologi- 
cal stagnation and failure to plan for long-range world 
market conditions, resulting in unstable cacao production 
and readiness for decline. 
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The cultural pattern described for caco existed also in 
rubber (1840-1914), coffee (1830-present), cotton (1750- 
1820), and sugar (1550-1750). It arose from the specific 
conditions of Portuguese colonization. This persistent 
culture pattern produced similar rises and declines for 
every Brazilian cash commodity. 





Unless the pattern changes drastically, the continued 
Brazilian maladaptation to competition in a modern tech- 
nological world will perpetuate commodity cycles. Cor- 
roborative research is needed, especially in the coffee re- 
gion and in urbanized, industrialized Sao Paulo, to dis- 
cover trends in pattern change. 

710 pages. $9.00. Mic 58-4527 
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ANTIGENIC .MODIFICATIONS OF ALTERED 
TISSUE ANTIGENS AS TYPIFIED BY 
VIRUS- TREATED ERYTHROCYTES 


(L. C. Card No. Mic 58-507) 


Nancy Jane Bigley, Ph.D. 
The Ohio State University, 1957 


Antiserum to human Rho erythrocytes treated with 
mumps virus contained an antibody which agglutinated the 
homologous red cells, mumps-treated Hr cells, periodate- 
treated Rho cells, and normal Hr erythrocytes but was an 
incomplete agglutinin for normal Rho red cells. Further- 
more, the mumps alteration of normal Rho red cells was 
shown to be similar to, yet subtly distinct from, that of the 
normal erythrocytes upon in vivo degradation of the cells 
in immunized rabbits. These normal-cell-type agglutinins 
reacted most extensively with mumps-treated erythrocytes 
but were not detectable in antisera to more pronounced red 
cell alterations, namely to influenza (PR8) virus or New- 
castle disease virus (NDV) treatments of red cells. 

Mumps and periodate ion treatments of Rho(D) erythro- 
cytes both removed anti-Rho(D) inhibitory material from 
the cell surface to the solution of the reacting mixture. 
The Rho(D) specificity of this inhibitory substance was in- 
dicated by inhibition of agglutination of Rho(D) cells in 
anti- Rho(D) sera and by the formation of precipitates when 
mixed with the same Rh antisera. The Rho(D) inhibitor 
was absent in eluates from other virus and enzyme treat- 
ments of erythrocytes. 

When the primary Rho specificity of anti-Rho serum 
was removed by absorption with Rho(D) cells, antibodies 
of other specificities were demonstrable by agglutination 
of modified and normal cells. : 

Serologic examinations indicated that the red cells from 
four hemolytic anemia patients were antigenically similar 
to mumps-altered erythrocytes and that their sera pos- 
sessed incomplete agglutinins of greater reactivity for 
normal and treated Rho and Hr red cells than did a serum 
from a normal individual. 

The one common feature of all the red cell treatments 
probably was the release of hexose structures into solution 
from their stromal orientation. In addition, simple hexose 
moieties are integral structural units of red cel! receptors, 
brain, and other tissues as well as components of the ma- 
terial designated as intercellular cement substance. Thus, 
animals were injected with two common hexoses, glucuronic 
and galacturonic acids, incorporated in adjuvants of the 
water-in-oil type of emulsion. Rabbits injected with the 





uronic acids, hyaluronidase, and heparin showed altered 
red cells reactivity, incomplete normal and uronic acid- 
treated erythrocyte agglutinins, altered skin sensitivity to 
the uronic acids, and markedly altered serum electro- 
phoretic patterns. Furthermore, complexes of an as yet 
undefined nature were indicated by the anticomplementary 
action, chromium-treated red cell agglutinability, and 
latex adsorption of complexes in the sera of injected ani- 
mals but not in normal rabbit sera. Antibody directed 
against red cell antigens was demonstrated by positive 
antiglobulin tests and by the presence of latex-fixing com- 
plexes eluted from the red cells of uronic acid-injected 
animals but not in eluates from normal rabbit erythro- 
cytes. The presence of complexes in the sera of these 
animals was further substantiated upon immunization of 
other animals with sera from uronic acid-injected animals 
removed four days after injection. Depending on time, a 
precipitating antibody was detectable. 

Symptoms of encephalomyelitis were frequently evident 
in these animals, and some of the brains showed lesions 
characteristic of allergic encephalomyelitis. Histologic 
examinations of the tissues of these animals indicate hy- 
persensitivity with fibrinoid changes, vasculitis, endothe- 
lial proliferation, and Aschoff-like nodules, some of which 
were Similar in certain respects to changes described as 
characteristic of the collagen diseases. The immunologic 
response of the body to immunization with simple hexose 
structures is further discussed. 266 pages. $3.45. 


HEMAGGLUTINATION WITH RED CELLS 
SENSITIZED WITH EXTRACTS OF 
ENTEROPATHOGENIC E. COLI 


(L. C. Card No. Mic 58-529) 


Charles David Graber, Ph.D. 
The Ohio State University, 1957 





The causative role of enteropathogenic E. coli in in- 
fantile diarrhea is established. Serological methods of 
diagnosis are inadequate, however, since bacterial agglu- 
tinins frequently are not present in the sera of patients, 
and cross reactions are demonstrated by known antisera 
to the O antigens of the various antigenic types. 
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Recently, red cells sensitized with the antigens of 
heated cultures of the various types have been introduced 
for the detection of antibody as hemagglutinin. While this 
method has succeeded in recognized cases of the disease, 
the specificity of the hemagglutinins is unknown, although 
it is assumed to be O antigen. The need for specific serol- 
ogy is still evident. 

Since all enteropathogenic E. coli supposedly contain 
B antigen, the ideal serological test would be a procedure 
for the detection of B antibody as hemagglutinin. 

Saline extracts of enteropathogenic E. coli were ex- 
amined as sensitizing antigens for detection of hemagglu- 
tinins and as immunizing agents. The chemical and sero- 
logical properties of these extracts were investigated for 
the presence of B antigen. Likewise, antiserum to bac- 
terial cells, serum from infected persons, and antisera to 
the extracts were examined by absorption for presence of 
B antibody. 

When the study was started, all extracts used in hemag- 
glutination procedures were essentially boiled cultures or 
filtrates of these cultures. Since B antigen is purportedly 
carbohydrate while O is a complex of lipid, protein, and 
carbohydrate, aqueous extraction should favor elution of 
the more soluble carbohydrate. 

Contrary to the prevailing idea, it was demonstrated 
that extracts of five different enteropathogenic strains of 
E. coli sensitized red cells sufficiently to demonstrate an- 
tibody as hemagglutinin. 

Titers of hemagglutinin in rabbit antisera were higher 
for red cells sensitized with heated extract or with fil- 
trates of boiled cultures than for those sensitized with un- 
heated extract. Titers of hemagglutinins in human serum 
for the three extracts showed no difference. Neither tryp- 
sin nor tannic acid treatment increased titers of hemag- 
glutinins. A hemolytic modification made by adding com- 
plement to the hemagglutination test did not result in higher 
titers. Hemagglutinins demonstrable in both rabbit and 
human antisera were incomplete antibody for bacterial 
cells since they were absorbed by either OB or O bacterial 
cells, but they failed to agglutinate these cells. This type 
of antibody was usually present alone in human serum, 
while bacterial agglutinins and hemagglutinins were always 
demonstrable in rabbit antisera to bacterial cells and to 
the extracts. Furthermore, hemagglutinins in rabbit anti- 
serum were distinct from bacterial agglutinins. Since the 
latter were absorbed more rapidly, antiserum was ob- 
tained containing only hemagglutinins. 

Ether extraction of the unheated extract did not alter its 
sensitizing capacity, in contradiction to claims that lipid 
acts as an inhibitor of erythrocyte sensitization. 

Titers of hemagglutinins in rabbit antisera to bacterial 
cells, measured by the two heated preparations, were ap- 
proximately the same and tended to parallel titers of O 
agglutinin, while hemagglutinins, measured by unheated 
extracts, were usually lower. 

No specific B antigen or hemagglutinin was demon- 
strated with any preparation although certain differences 
were observed by absorption experiments. The hemagglu- 
tinins in 0127,B8 antiserum were not specific, being ab- 
sorbed by both OB and O forms of the homologous strain 
and by cells of 0127,B10. Cross reactions were also 
demonstrated between hemagglutinins to a given strain and 
red cells sensitized with extracts of heterologous strains. 

It might be postulated from differences observed in 
titer of hemagglutinins in antiserum to bacterial cells and 





in rates of absorption of the various antibodies that all 
extract preparations contain mixtures of O and B antigens 
and that the specificity of the B antigen is identical with, 
or very Similar to, the carbohydrate portion of the O com- 
plex. 165 pages. $2.20. 


HEMAGGLUTININS AND VIRAL ANTIBODY IN 
ANTIVIRAL SERA AND IN ANTISERA TO 
VIRUS-TREATED ERYTHROCYTES 


(L. C. Card No. Mic 58-543) 


Billy Edward Kirk, Ph.D. 
The Ohio State University, 1957 


Since the demonstration by Hirst and independently by 
McClelland and Hare that influenza virus agglutinated 
fowl red cells, an increasing number of studies concern- 
ing the action of viruses on erythrocytes and tissue cells 
have been reported. These studies showed that erythro- 
cytes thoroughly treated with viruses of the mumps- 
Newcastle disease-influenza group were no longer ag- | 
glutinable by the same virus and possessed a new antigenic 
specificity. Wallace demonstrated that the modifications 
produced on either chicken or human red cells by viral 
action were specific for the virus used in treatment. 
Further investigations showed that treatment of red cells 
with the receptor-destroying enzyme (RDE) of Vibrio 
cholera produced much the same type of alterations on 
red cells as viral treatment. 

Rabbits immunized with either Newcastle disease virus 
(NDV) or erythrocytes treated with NDV are known to pro- 
duce agglutinins for virus-treated erythrocytes and neu- 
tralizing and hemagglutinin-inhibiting antibody to the 
virus. Viral antibody in antiserum to NDV-treated cells 
apparently arises through antigenic stimulus by residual 
virus retained on the treated red cells after maximal elu- 
tion has taken place. The original problem considered 
here was the nature of the antigenic change in virus- 
treated cells, particularly whether or not the antibody in 
antisera to NDV and to erythrocytes treated with NDV 
which was responsible for the agglutination of virus- 
treated cells was specific for changes in the cell or was, 
indeed, viral antibody. A correlated problem was to ex- 
plain more fully the relationship of hemagglutinins and 
viral antibody in antiserum to NDV to similar factors in 
antiserum to NDV-treated cells. As a means of defining 
more closely the agglutination of virus-modified red cells 
by these sera as well as the relationships of hemagglu- 
tinins to viral antibody, red cells treated with RDE were 
also used in hemagglutinin titrations and for absorptions. 

Rabbits were immunized with NDV or with chicken 
erythrocytes treated with NDV or RDE. Sera from these 
rabbits, after being suitably absorbed with either normal 
or treated chicken or human erythrocytes, were used in 
titrations for hemagglutinins and for viral hemagglutinin 
inhibition and neutralization. By these techniques it was 
found that the nature and specificity of hemagglutinins in 
antiserum to NDV differed from the nature and specificity 
of hemagglutinins in antiserum to NDV-treated chicken 
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erythrocytes. Agglutinins for virus-treated chicken cells 
were absorbed with ncrmal chicken cells from anti-NDV 
serum but not from antiserum to NDV-treated chicken red 
cells. Inasmuch as viral antibody was absorbed with 
virus-treated cells from antiserum to NDV-treated cells 
at a faster rate than from anti-NDV serum, the viral anti- 
body in these two sera also appeared to be different. Like- 
wise, hemagglutinins were shown to be entirely distinct 
from viral antibody in modified cell serum, and the same 
is probably true in antiserum to NDV. In addition to these 
findings, it was also shown that the modification produced 
on red cells by treatment with NDV and RDE were similar 
but probably distinct. Furthermore, these changes ap- 
peared to be specific without regard to the species of red 
cell which was treated. Differences were also noted in the 
activity of human erythrocytes treated with active and 
heated NDV, and chicken erythrocytes treated with either 
active or heated NDV behaved similarly. Moreover, both 
normal rabbit serum and antiserum to NDV were shown 
to contain an incomplete antibody with normal chicken cell 
specificity which acted as an inhibitor of viral hemagglu- 
tination. Other nonspecific viral inhibitors in these sera 
apparently did not sensitize or agglutinate erythrocytes. 
149 pages. $2.00. 


STUDIES ON LEUCONOSTOC MESENTEROIDES 
AND THE FACTORS INVOLVED IN THE DIRECT 
PRODUCTION OF MOLECULAR WEIGHT 
DEXTRAN SUITABLE FOR CLINICAL USE 


(L. C. Card No. Mic 58-707) 


Hyman Nadel, Ph.D. 
The Ohio State University, 1953 


The search for an adequate blood plasma substitute has 
been in progress since 1919. During World War I, physi- 
cians and research scientists realized that it was almost 
impossible to supply the great demand for blood plasma 
needed for the treatment of shock resulting from serious 
loss of blood. It was also realized that blood and plasma 
carry a definite risk of infecting the recipient with infec- 
tious hepatitis and other infectious diseases. It was there- 
fore natural that physiologists and chemists should inten- 
sify their search for substances in aqueous solutions which 
could replace the expensive and delicate blood or blood 
plasma. Of the numerous substances investigated, dextran 
appears to be the most promising, since it most nearly 
fulfills the criteria of a plasma substitute. 

Dextran is a product produced by growing cultures of 
various microorganisms, in particular the non-pathogenic 
coccus, Leuconostoc mesenteroides. When the organisms 
are grown in suitable medium with sucrose as the carbo- 
hydrate, dextran is formed by the action of an enzyme, 
dextransucrase. This polysaccharide, composed entirely 
of glucose units linked together by alpha glucosidic link- 
ages, is removed from the culture medium with organic 
solvents. 

The usefulness of this polymer as a plasma substitute 
is highly dependent upon the size of the molecules. The 








molecular weight of the dextran obtained from a culture of 
Leuconostoc mesenteroides is extremely heterogeneous 
and may vary in size from several thousand to several 
million. Such material cannot be used directly for in- 
fusions because of the injurious reactions that may result. 
However, dextran of a molecular size similar to that of 
plasma proteins is quite harmless. Therefore, a dextran 
preparation having a molecular weight of 75,000 + 25,000 
of a homogeneous nature is needed. The “crude” dextran 
may be degraded to the correct molecular weight by acid 
hydrolysis and by ultrasonic vibrations. However, the 
chief drawback to these preparations is the low yields ob- 
tained. 

The purpose of this investigation was to devise new 
methods for producing this product in large quantities by 
means of direct fermentation procedures. The techniques 
developed will allow dextran to be formed under con- 
trolled conditions so that high yields of the proper molecu- 
lar weight dextran are produced during the fermentation. 
In addition, variation from sample to sample can be re- 
duced. | 

The viscosity of the dextran was decreased by altering 
the environmental conditions of the organism. The reduc- 
tion of nutrients consisting of yeast extract and casein 
hydrolysate caused the growth rate of Leuconostoc mesen- 
teroides to be slowed. This diminished growth rate ap- 
parently caused the rate of enzyme formation to decrease, 
which resulted in the formation of dextran with a lower 
viscosity. However, the total yield recovered was the 
same or higher. The reduced rate of dextransucrase for- 
mation may result in conditions whereby a relatively large 
number of sucrose molecules are available per unit time 
per enzyme unit. Assuming the importance of the enzyme- 
substrate ratio in determining the final viscosity of the 
dextran, the sucrose concentration was increased to 30 
per cent. The results have shown that as the sucrose con- 
centration increased, the dextran viscosity decreased. 

The increased sucrose concentration resulted in an in- 
crease in osmotic pressure. The possibility of osmotic 
pressure being involved as the factor in lowering the vis- 
cosity was eliminated when it was demonstrated that simi- 
lar high osmotic pressures obtained with glycerol did not 
lower the viscosity. It is therefore the contention of this 
author that the increased number of sucrose molecules 
available per enzyme unit per unit time induced the en- 
zyme to detach itself from the dextran chain more rapidly 
and start a new chain. Repetition of this process resulted 
in many more shorter chains being formed with the pro- 
duction of dextran of lower average molecular weights. 

The addition of maltose and dextran primers to the 
culture medium suggested itself when it was realized that 
the number of sucrose molecules available for dextran 
production was the responsible factor in lowering the vis- 
cosity. : 
The function of the primers appeared to be one of pro- 
viding a great number of starting.chain units from which 
many small dextran chains were formed. These primers 
were incorporated in the dextran product, as indicated by 
the recovery of yields above the theoretical yield of 100 
per cent. 

The work performed with bacterial cultures was re- 
peated with enzyme solutions and the relationships and 
results previously referred to were confirmed. 

Fractional precipitation procedures revealed that 
maltose primers, although capable of reducing the average 
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molecular weight to a low of 6,000 from a high of many 
millions, yielded no clinically usable dextran. The use of 
dextran primers, on the other hand, resulted in the pro- 
duction of the desired molecular size dextran in quantities 
as high as one-third of the recoverable dextran. This was 
more than twice the yield obtained by the partial degrada- 
tion of dextran with hydrochloric acid. It was therefore 
evident that high yields of dextran within the clinical range 
could be produced by direct bacteriological procedures. 

It is believed that the final yield of this type of dextran 
may be increased to 50 per cent by properly adjusting the 
quantity of primers as well as by using primers having the 
proper molecular weight and homogeneity. 

During the study of Leuconostoc mesenteroides and 
Leuconostoc dextranicum, strain “elai,” it was discovered 
that the “elai” strain should be reclassified as a Leu- 
conostoc mesenteroides on the basis of its ability to fer- 
ment arabinose. 

Leuconostoc mesenteroides, strain 683, was subjected 
to the beta rays of radioactive phosphorus. After isolating 
eighteen radiated cultures, it was found that one isolate 
produced no dextran and several others appeared to yield 
a dextran of lower viscosity. Physiological studies re- 
vealed that none of these strains differed from the parent 
with the exception of the “adextranogenic” strain. 

The effect of pH on dextran production was also studied. 
It was shown that as the initial pH 7.0 of the medium was 
lowered the yield of the dextran recovered was lowered 
accordingly. 

Attempts to isolate bacteria and molds capable of en- 
zymatically degrading dextran proved unsuccessful. 

In conclusion, the production of large quantities of dex- 
tran having the desirable molecular weight for clinical use 
was successfully accomplished by direct bacterial fermen- 
tation. 106 pages. $2.00. 
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THE EFFECT OF ENVIRONMENTAL FACTORS 
ON GROWTH AND CELLULASE PRODUCTION 
BY CELLULOMONAS 


(Publication No. 24,527) 


Frederic Edwin Porter, Ph.D. 
The Ohio State University, 1952 


The development of a commercial method of converting 
cellulose to more useful compounds awaits the solution of 
a number of problems, all of which involve the slow utiliza- 
tion of the carbohydrate. Some of the problems are related 
to the nutrition of cellulolytic organisms, some to the 
mechanism by which cellulase is produced by the organ- 
isms, and others to the interaction of the organisms as 
they exist in mixtures in nature. This last group is prob- 
ably the most important, since cellulose is digested most 
rapidly in natural mixed cultures found in soils or the in- 
testinal tracts of certain animals. 

Studies of cellulolytic bacteria of the genus, Cellulo- 
monas, were undertaken in an effort to explore some of 
the problems of cellulose digestion. Growth studies indi- 
cated that selected members of this genus were capable of 











growth in liquid medium containing sucrose, peptone, 
yeast extract, KCl, MgSO, and KeHPQO,.. Growth was 
somewhat slower when NaNos or ammonium salts were 
substituted for peptone, but the level of growth was essen- 
tially the same when the maximum stationary phase of the 
growth curve was attained. The addition of vitamin Biz 
stimulated growth slightly, but other B vitamins did not 
enhance growth in the presence of yeast extract. When 
cellulose was substituted for sucrose, growth was much 
slower. 

Comparison of the effects of various factors on growth 
and cellulose digestion revealed a close parallel. The re- 
sults of the studies indicated that influences which stimu- 
lated growth also increased cellulose decomposition. If 
cellulase production is independent of growth, none of the 
environmental factors studied are related to cellulase 
production. 

The influence of hydrogen ion concentration was in- 
vestigated in sucrose broth and in liquid medium in which 
cellulose was substituted for sucrose. Both growth and 
cellulose decomposition were more rapid when the pH of 
the medium exceeded 7.0. The medium employed was not 
strongly buffered so that the pH decreased with growth. 

In strongly buffered media it is probable that different re- 
sults would have been obtained. Although more growth 
and cellulose digestion were observed in cultures having 
a pH in excess of 7, when shorter incubation periods were 
used, little growth was noted if the pH exceeded 8. 

While studies of this nature are of some interest, there 
is little likelihood that they will ever have results that will 
permit radical increases in the amount of cellulose con- 
sumed. Cellulomonas, like many other cellulolytic bac- 
teria, are not active in pure culture. In the soil, their 
native habitat, cellulose is decomposed rapidly, and while 
it is true that these are but one type of cellulose digesters, 
it is probable that they are of some importance in the 
process. 

It soon becomes apparent that the usefulness of pure 
culture studies is limited and that studies of bacterial in- 
teraction in mixed culture must be undertaken. Tech- 
niques for this type of study are poorly developed at the 
present time. 

Analysis of bacterial interaction in natural mixtures 
in the light of present knowledge reveals that several 
kinds of action are possible: production of vitamins, 
amino acids, or antibiotics; alteration of the physical en- 
vironment by changes in temperature, oxidation - reduc- 
tion potential or hydrogen ion concentration; or a rela- 
tionship by which catabolic products are removed from the 
environment. It is also possible that the organisms have 
a direct effect on each other through the action of enzymes 
on the cells of other species. The most probable site of 
enzyme action would be the cell membrane, a portion of 
the cell lying on the surface of the cell and composed of 
lipid, protein, and polysaccharide. The action of enzymes 
on the bacterial cell was investigated using Difco trypsin 
(1:250) at a level of 1 per cent. 

Cellulomonas cultures grown on sucrose agar were 
washed and tested in the Warburg apparatus for their 
ability to oxidize glucose, sucrose, cellobiose, inulin, 
starch, and cellulose. It was found that these cells oxi- 
dized glucose and sucrose at essentially the same rate, 
cellobiose and starch at a slower rate, and inulin and cel- 
lulose not at all. When these cells were treated with tryp- 
sin for 30 minutes at 37°C. the rate of oxidation of glucose, 
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sucrose, and cellobiose was increased as was the rate of 
endogenous oxidation. Oxidation of cellulose and inulin 
was not stimulated. 

When cells grown on cellulose agar were tested as 
above, it was found that glucose, sucrose, cellobiose, 


starch, inulin, and cellulose were all oxidized, although not 


at the same rate. When these cells were trypsinized, an 
increase was observed in the rate of oxidation of glucose, 
sucrose and cellobiose. No increase was noted in the rate 
of oxidation of cellulose or inulin. It was thought that the 
effect of trypsin on intact cells was an alteration of mem- 
brane permeability which permitted more rapid diffusion 
of the substrates into the cell. The permeability was not 
sufficiently altered to permit entrance of the large mole- 
cules of polysaccharide. The lack of change in rate of oxi- 
dation of cellulose and inulin suggested that enzyme dif- 
fusion out of the cell was not increased significantly by 
trypsinization. 

The increased enzyme activity noted when cells were 
treated with trypsin suggested that either the enzymes 
were protected from the action of trypsin or they were not 
subject to trypsin digestion. In order to test the validity 
of these alternatives, sucrose-grown cells were ground 
prior to treatment with trypsin. The results of Warburg 
studies using cell homogenates were unexpected. Trypsin 
had no effect on the rate of oxidation of glucose, sucrose, 
or cellobiose. Increased activity was noted in the oxida- 
tion of starch, inulin, and cellulose. These results indi- 
cate that the enzymes responsible for the splitting of cel- 
lulose and inulin are present in the cell homogenate even 
though they cannot be demonstrated prior to trypsiniza- 
tion. It is evident that the splitting enzymes are the limit- 
ing factor since the products of hydrolysis of all of the 
disaccharides and polysaccharides are glucose or fructose 
and these are readily oxidized. 

The data reveal that the enzymes fall into two groups, 
one of which contains enzymes that are readily demon- 
strated. It is interesting to note that the division appears 
to be correlated with the molecular size of the substrate. 
The apparent division could be circumstantial and more 
substrates would have to be tested to prove the validity of 
this supposition. 

The results obtained during this investigation indicate 


that trypsin alters the permeability of the intact celi, per—. 


mitting more rapid diffusion of materials into the cells. 
When cell homogenate is treated with trypsin there is a 
change in breadth of enzyme activity that can be measured 
by manometric techniques. It would appear that some en- 
zymes occur in an inactive form in the cells, requiring 
treatment before their presence can be demonstrated. 

Several explanations present themselves to account for 
the changes produced by trypsin. It is possible that cer- 
tain enzymes exist in an inactive form comparable to 
trypsinogen or pepsinogen and that these must be unmasked 
before they can be demonstrated. It is also possible that 
trypsin releases an enzyme activator or destroys an en- 
zyme inhibitor. It is equally possible that the enzymes are 
produced in an organelle comparable to the mitochondria 
and that the trypsin alters the structure of the organelles 
to release the enzyme. It is not possible to select from 
the alternative explanations on the basis of the experi- 
mental work accomplished. 

The increased activity encountered in natural mixtures 
of bacteria might well result from the action of enzymes 
of one species working on cells of another species. Many 





ill-appreciated factors act in mixtures of bacteria to main- 
tain a balance between species and to keep the surviving 
organisms in a stage of active growth. It is quite possible 
that organisms fail to survive and that their somata are 
disrupted by the action of other organisms. If this is 
granted, then it is possible to see how proteolytic enzymes 
can stimulate the activity of microorganisms. Further 
studies should be made using readily available enzymes 
from any source to confirm and extend the observations 
made here. Certainly further investigation appears to be 
warranted since such work might add to the knowledge of 
bacterial interaction in mixed culture. 

Apparently trypsin does not digest enzyme protein. It 
is thought that enzyme specificity results from the re- 
quirement that enzyme and substrate unite prior to en- 
zyme action. Thus it is possible that enzyme protein dif- 
fers from structural protein in much the same manner as 
antigen differs from antibody protein. If the apoenzyme 
does not have appropriate groups to which trypsin can be- 
come attached, then trypsin cannot hydrolyze the apoen- 
zyme. This is probably the case since the enzymes re- 
sponsible for the oxidation of glucose did not seem to be 
affected by trypsinization. 

Perhaps the most interesting observation made during 
the course of the work reported is related to the occur- 
rance of cellulase. The data indicate that significant 
amounts of cellulase are present in sucrose-grown cells 
although drastic treatment of the cells is required before 
the enzyme can be demonstrated. During adaptation to 
cellulose the cells release this enzyme which can then be 
demonstrated and measured. The mechanism by which a — 
carbohydrate can stimulate a cell to modify protein syn- 
thesis and produce an adaptive enzyme is not known. 

Although the data from this investigation are too few 
to permit formulation of a definite hypothesis, it is pos- 
sible that a system comparable to a trypsin-antitrypsin 
system is involved in the release of enzymes. The prob- 
lem is extremely complex and a course of study would be 
difficult to formulate, but the demonstration of such a sys- 
tem would be of fundamental significance in the fields of 
theoretical and applied bacteriology. 

78 pages. $2.00. Mic 58-4528 
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The importance of climatic conditions with regard to 
Newcastle disease in chickens is the basis of this investi- 
gation. A study of how climatic factors alter the host- 
parasite relationship would afford a better insight toward 
disease and disease control. 

In part I, the study has been limited to the effect of en- 
vironmental temperature upon severity of Newcastle disease 
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and on facility of aerosol transmission among 6 to 8 weeks 
old chickens of the New Hampshire breed. The birds were 
exposed to aerosols of a virulent strain GB of Newcastle 
disease virus and then acclimated to different environ- 
mental temperatures. The mortality rate in chickens was 
100 per cent at moderately high temperatures (85 F to 

90 F), 95 per cent at optimum temperatures (70 F to 75 F), 
75 per cent at moderately low temperatures (50 F to 55 F) 
and only 55 per cent in low environmental temperatures 
(32 F to 35 F). 

Similarly, the susceptible groups of chickens receiving 
Newcastle disease virus from the infective groups by 
aerosol transmission showed a greater mortality rate in 
warmer than colder environmental temperature. 

Furthermore, the incubation period of the disease was 
found to be shorter (3 to 4 days) at warmer temperatures 
and longer (5 to 7 days) at colder temperatures. The nerv- 
ous signs of the disease in chickens were predominant at 
the warmer temperatures; whereas, at the colder tempera- 
tures the respiratory signs were pronounced in the course 
of the disease. | 

In part II, observations were made to determine the in- 
fluence of incubation temperatures upon the response of 
different strains of Newcastle cisease virus in the em- 
bryonating egg. Thé strains of Newcastle disease virus 
representing high, moderate and low pathogenicity were 
chosen such as GB, Herts, KM, Roakin, NaJ, and B,. 

A significant difference of several hours in the death 
of 10 day old embryonating eggs acclimated at 99 F and 
95 F incubation temperatures has been observed following 
allantoic inoculation. The embryos died much earlier at 
99 F than at 95 F. Considering all the dilutions tested, the 
mean difference in death time of embryos between the two 
incubation temperatures was found to be as follows: GB: 

9 to 15 hours; Herts: 9.2 to 14.2 hours; KM: 11.6 to 12.6 
hours; Roakin: 8.5 to 14.8 hours; NaJ: 10.4 to 11 hours; 
and B,: 10 to 11 hours. 

Similarly, an earlier embryonic death was observed at 
99 F than at 95 F in the 7, 10, and 12 day old embryonating 
eggs following allantoic inoculation of Roakin strain of 
Newcastle disease virus, 

On the basis of these results, it appears that the en- 
vironmental temperatures play an important role in the 
severity of Newcastle disease virus and in the effective 
aerosol transmission of the virus among chickens in vari- 
ous parts of the United States and the world. 

89 pages. $2.00. 
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Previous studies of external x-irradiation effects on 
antibody formation have demonstrated that results are de- 
pendent upon radiation dosage, antigen dosage, route of 
immunization, and the temporal relationship between ir- 
radiation and immunization. The present investigation 
represents a study of internal beta-irradiation effects on 





the antibody response. A suspension of particulate radio- 
active chromic phosphate, containing P-32, was injected 
intravenously into rabbits. At various intervals there- 
after, irradiated and control rabbits were given one or 
more intravenous injections of sheep erythrocytes and 
formalin-killed typhoid bacilli. Studies were made of pri- 
mary and booster responses. In addition, effects on the 
peripheral blood picture were studied. The following sum- 
mary of results is submitted. 

1. Antibody responses were suppressed in all of nine 
rabbits which received 520, 624, or 780 uc of CrPO, and 
were given a single one ml. intravenous injection of 2 per 
cent sheep erythrocytes and 1.5 x 10° typhoid bacilli 14 
days later. The appearance of hemolysin was delayed, 
formation rates slowed, and peak titers depressed in seven, 
and two failed to respond. Although the appearance of 


_ typhoid H-agglutinin was not delayed, formation rates and 


peak titers were depressed in all nine. 

2. Antibody responses of all of six rabbits similarly 
irradiated with 650 or 780 uc were inhibited following the 
first of three antigenic stimuli administered at four- to 
six-day intervals. A similar observation was noted in one 
of three given 488 uc. Normal antibody responses ap- 
peared in all, following a second or third antigen injection. 

3. Antibody responses were depressed in all of four 
rabbits given 742 uc of CrPO, 14 days prior to a booster 
injection; modifications paralleled those described in rab- 
bits given a single primary stimulus 14 days after ir- 
radiation. 

4. No modification was noted in the antibody responses 
of rabbits given 31, 60, 105, 120, or 488 uc of CrPO, 24 
hours prior to multiple immunizations. A similar result 
was noted in rabbits immunized 36 days after receiving 
650 uc. . 

0. No inhibition was noted in the secondary response 
of previously immunized rabbits to a booster given two 
to five months after they had received 31 to 780 uc of 
CrPdO, ° 

6. It was estimated that 7000 to 14,000 rep were ab- 
sorbed in 14 days by the spleens of rabbits given 488 to 
780 uc of CrPQ,, while livers absorbed 150,000 to 300,000 
rep. Extra-splenic lymphoid tissue and bone marrow con- 
tained trace amounts of CrPQ,. 

7. Rabbits given 31 to 120 uc of CrPO, showed no sig- 
nificant changes in peripheral blood cell counts. Lympho- 
penia and mild anemia developed in rabbits given 488 to 
780 uc. The higher dosages resulted in an earlier ap- 
pearance and a longer duration of lymphopenia. 

On the basis of the foregoing results, it is suggested 
that splenic formation of antibody was inhibited by 7000 to 
14,000 rep of internal beta-irradiation absorbed by the 
spleen over a 14-day period from 488 to 780 uc of CrPQ,. 
Extra-splenic sources of antibody were relatively unaf- 
fected and were stimulated by additional injections of anti- 
gen. Whether splenic formation of antibodies actually oc- 
curred can only be determined by further experimental 
study; the evidence available indicates that this is doubtful. 

It is further assumed that the lymphopenia which fol- 
lowed intravenous injection of 488 uc or more was due to 
lack of splenic formation and destruction of lymphocytes 
by radiation as they circulated through the high concentra- 
tion of radioactivity in the spleen and liver. The slight — 
anemias were attributed to a similar mechanism as well 
as to radiation effects on hepatic function related to hemo- 
globin synthesis. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





764 BIOGRAPHY 





It is suggested, from observations made here and from 
other studies, that the antibody response to a particulate 
antigen, in relationship to ionizing radiation, consists of 


three phases: (a) a radioresistant localization phase; (b) a 





three phases: (a) a radioresistant localization phase; (b) a 
radiosensitive adaptive and metabolic phase; and (c) a 
radioresistant productive phase. 143 pages. $2.00 
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Nathaniel Hawthorne was not entirely the shy, other- 
worldly romancer that many critics and biographers have 
depicted; he was also a hard-headed, astute Democratic 
politician. To neglect this aspect of Hawthorne’s person- 
ality is to have a distorted picture of a major author of 
American literature. Hawthorne’s democracy, in parta 
product of heredity, youthful environment, and college as- 
sociations, influenced not only the course of his life, but 
also reflected, in spite of his attempts to keep it from 
doing so, in his fiction. 

Hawthorne’s political life, after an abortive attempt to 
use the political influence of his friends to secure a post 
on the South Seas Exploring Expedition, really commences 
with his appointment to a position in the Boston Custom 
House in 1839. After an initial revulsion at the seamier 
side of practical politics, he rapidly became as shrewd as 
his associates. He soon learned the first law of political 
life, to look out for one’s self (witness his attempts later 
on to oust the Salem postmaster and the American consul 
at Rome in order to secure their positions); and he real- 
ized the necessity both of Democratic unity against the 
Whigs and of loyalty to the party. After resigning his post 
in 1841, he was unable to secure another political position 
until 1846. 

In that year, he was appointed Surveyor of the Salem 
Custom House, a post he assumed as a beneficiary of his 
party’s spoils system, and not as a reward for literary 
merits. Hawthorne’s continual assertions that all his po- 
litical positions were held on a non-political basis have no 
foundation in fact. Actually, this non-political pose was 
first developed as an attempt to discredit the Taylor ad- 





ministration at the time of Hawthorne’s removal, on 
charges of malfeasance, from the Salem Custom House. 
On the whole, the accusations against him seem false, al- 
though he was probably privy to an attempt to squeeze a 
party assessment from the Democratic inspectors. Haw- 
thorne never forgave the Whigs for his dismissal, in fact, 
he obtained some measure of revenge in the introductory 
chapter to The Scarlet Letter. 

In 1852, Hawthorne returned to the political arena, 
writing, at his own suggestion, the campaign life of Frank- 
lin Pierce. As a result of the Democratic triumph in the 
national election, Hawthorne was rewarded with the post 
of United States consul at Liverpool, a position he had 
chosen for himself before the election. His correspond- 
ence, at this time, shows a clear conception of the intrica- 
cies of party machinery and a skilled manipulation of po- 
litical influence. 

During his four-year tenure at Liverpool, Hawthorne 
devoted himself to the accumulation of wealth, amassing a 
sum of $30,000 from his salary and fees. He supported 
Russia during the Crimean War, privately advocated war 
with England, and attempted to reform the deplorable con- 
ditions of the American merchant marine. He returned to 
the United States shortly before the outbreak of the Civil 
War. 

Although he hoped for a Northern conquest of the Con- 
federacy, Hawthorne’s loyalty to Pierce and the peace 
Democrats of the North caused him to be held in suspicion - 
by many Union partisans. This suspicion was not allevi- 
ated by Hawthorne’s detestation of Lincoln’s administra- 
tion, his distrust of all abolitionists, and his desire to dis- 
member the Union by casting off the extreme Southern 
states once Northern victory had been achieved. 

It is only by a consideration of Hawthorne’s hard- 
headed actions during his political career that one can ar- 
rive at a balanced judgment of the novelist’s life. Haw- 
thorne, the Democratic politician, illuminates Hawthorne, 
the man, and, in some cases, the social views reflected in 
his writings. 284 pages. $3.65. Mic 58-4529 
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Two organic acid requiring mutants of Neurospora 
crassa, C1425 and 8210, appear to have resulted from iden- 
tical or closely linked mutations, the site of the mutant 
gene being on linkage group I, 26.0 c.u. from gene alb-2 
and 14.8 c.u. from the mating type locus. These mutants 
grow in three days in the presence of Krebs Cycle inter- 
mediates except citrate. They respond adaptively (in seven 
days) by growing in the presence of citrate, d- and 1- 
tartrate, or a number of organic acids which are generally 
considered to inhibit reactions of the Krebs Cycle. 

Succinic dehydrogenase, malic dehydrogenase and oxa- 
lacetic oxidase and their inhibitions by malonate, meso- 
tartrate or tartronate, and mesoxalate respectively have 
been demonstrated in strain 74A (wild type.) It is assumed 
that a conventional Krebs Cycle occurs in this organism. 
When fresh or dried mycelium of strain 74A is exposed in 
buffer to d- or l-tartrate, the amount of carbon dioxide pro- 
duced is reduced by two mols per mol of tartrate present. 
Chromatograms of such mycelium, or of the buffer, show 
spots corresponding to tartronic and mesoxalic acids and 
the absorption spectrum of the 2,4-dinitrophenylhydrazone 
of such mesoxalic acid is identical with that of the deriva- 
tive of authentic mesoxalic acid. Experiments on simul- 
taneous adaptation indicate that mycelium which is adapted 
to d- or l-tartrate is also adapted to tartronate and to 
mesoxalate. On this basis the following reaction is as- 
sumed: 


HOOC-CHOH-CHOH-COOH + 2 COz = HOOC-CHOH- COOH 
Tartaric acid Tartronic acid 


+ HOOC-CO-COOH 
Mesoxalic acid 











Chromatograms of mycelium which has been exposed to 
tartronic acid or of buffer in which such exposure has 
taken place show spots corresponding to mesoxalic acid. 
Also when mycelium has been exposed to tartronic acid it 
appears to be pre-adapted to mesoxalic acid. The follow- 
ing reaction is assumed: 


2 HOOC-CHOH-COOH + O2 = 2 HOOC-CO-COOH + 2 H2O0 
Tartronic acid Mesoxalic Acid 


Strain 74A responds by increased growth to the pres- 
ence of any of the acids which stimulate $210 and C1425 
either adaptively or non-adaptively. This response is en- 
tirely obliterated by the presence of a mixture of aspara- 
gine and glutamine. Growing 74A in the presence of C** - 
succinate or fumarate produces labeled amino acids and 
the amount of labeling in the amino acids is increased if 
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succinic dehydrogenase or fumarase, respectively, are in- 
hibited. Finally, the presence of any of a number of these 
organic acids or of dibasic ammonium phosphate increases 
the amount of free amino acids produced by the mycelium. 
It is suggested that the stimulation of growth of strain 74A 
is due to the increased production of amino acids from 
Krebs Cycle intermediates. The addition of Krebs Cycle 
intermediates increases this amino acid production di- 
rectly, and the addition of Krebs Cycle inhibitors in- 
creases it by partially preventing the oxidation of the in- 
termediates normally present. It is also suggested that 
the difference between strain 74A and strains C1425 and 
S210 is due to a lack of aconitase activity in the latter two 
strains. 109 pages. $2.00. 


GENETIC AND ENVIRONMENTAL EFFECTS ON 
BODY MEASUREMENTS IN BROILER CHICKENS 


(L. C. Card No. Mic 58-1050) 


Edison Stanley Merritt, Ph.D. 
Iowa State College, 1957 


Supervisor: Arne W, Nordskog 


Performance data were obtained on a pedigreed flock 
of Broad Breasted Whites (a meat strain of fowl) over a 
three year period. The traits measured were body weights 
at 6, 12, 24 and 52 weeks of age; body measurements in- 
cluding breast angle, breast width, body depth, keel and 
shank lengths, at 12 weeks of age; age at sexual maturity 
and egg production to 500 days of age. 

Each year four bi-weekly hatches were obtained. The 
chicks from the first two hatches were reared at one farm 
only. Chicks from the second two hatches were distributed 
at random within dam groups to three widely separated 
farms. All birds were reared as broilers to 12 weeks of 
age and except for females of the hatches reared at one 
farm only, were disposed of at that age. Six and 12-week 
body weights were obtained on all birds. All body meas- 
urements except breast angle were secured on birds from 
the hatches reared at three farms while breast angle was 
the only body measurement obtained on birds from the 
other hatches. 

The hierarchal type of analysis of variance was used to 
obtain variance and covariance components. From these 
heritabilities for all traits as well as phenotypic and genetic 
correlations between anumber of traits were estimated. 

In addition to the foregoing analysis, the data secured 
on birds reared at the three farms were analyzed to ob- 
tain components of variance for all main effects (hatches, 
farms, sires and dams) as well as all first and second 
order interactions among these main effects. 

All analyses were carried out on a within-year and 
within-sex basis where appropriate. 
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The heritabilities of 12-week body weight, breast angle 
and hen-housed egg production were estimated to be .56, 
.33 and .20, respectively. The heritabilities of body meas- 
urements, with the exception of breast width and angle, 
were found to be the same order as body weight. The 
heritability of breast width was estimated close to zero. 
The heritabilities of body weights at different ages were of 
the same order although there was some indication of a 
lower heritability with advancing age. 

The genetic correlations between body weights, and 
also between body weights and skeletal body measurements, 
were in general of a high order. The genetic correlations 
between 12-week body weight and breast angle was negative 
(-.38) based on female progeny, and positive (.23) based on 
male progeny. Between egg production and 12-week body 
weight the genetic correlation was .10 and between egg 
production and breast angle .31. 

The estimates of genotype-environment interactions 
from the factorial analyses were unrewarding. The number 
of birds available for these analyses was limited and it ap- 
pears the sampling errors were too large to allow for any 
conclusions to be drawn with respect to these interactions. 
There was some evidence that hatch x farm (environment 
x environment) interactions may be important for early 
body weight. The analyses indicated that farm effects were 
more important for some traits than others and also farm 
effects were greater than hatch effects. 

Selection indices combining different traits were con- 
structed. The expected genetic gains, from selection on 
the basis of an index, for a given trait (index designed for 
improvement of a given trait) and from selection when the 
trait itself was the only criterion of selection were com- 
pared. The increase in efficiency from index selection 
ranged from one to 47 percent over all traits and indices. 
The expected genetic gains for 12-week body weight, breast 
angle and egg production from indices constructed on the 
basis of economic considerations were computed. 

102 pages. $2.00. 


CHROMATIN EXTRUSION 
DURING MICROSPOROGENESIS 


(L. C. Card No. Mic 58-835) 


Stephen Tibor Takats, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Delmer C, Cooper 


The presence of extranuclear chromatin associated 
with a variable proportion of microsporocytes during early 
meiotic prophase is an anomalous feature of microsporo- 
genesis in many plants. It has at different times been in- 
terpreted as an extrusion from the microsporocyte nuclei 
and an intrusion of material from the tapetum into them; 
as a prelude to degeneration and part of a normal meta- 
bolic process; and finally, as a complete artifact. The 
genetic implications of a normal intracellular or inter- 
cellular transfer process involving chromosomal material 
are clear. However, neither photometric nor autoradio- 
graphic findings support this possibility. The present 
study was directed toward settling several questions: (1) 
how much of the extranuclear chromatin arises from the 
tapetal tissue which encloses the microsporocytes?; (2) 





what proportion of the total number of microsporocytes is 
affected, and how are such cells distributed in the anther ?; 
(3) do the affected cells degenerate or recover ?; (4) can 
they be produced artifactually ? 

There is no indication that the tapetum contributes to 
the extranuclear chromatin in the sporogenous tissue. 
Tapetal extrusion does not occur as a normal, regular 
process during early prophase. It occurs occasionally in 
Allium cepa late in meiosis; it is produced by injury in 
Lilium longiflorum, and appears spontaneously in anthers 
whose normal development has been interrupted by re- 
moving the perianth from the bud. The chromatin globules 
associated with microsporocyte nuclei are therefore ex- 
truded from them. 

Extruding microsporocytes appear in Lilium over a 
period of about 3 1/2 days, increasing in frequency from 
very early zygotene to a maximum at the end of zygotene, 
then abruptly decreasing in pachytene. At the maximum, 
usually less than one-fifth of the cells in an anther are af- 
fected. The variation in extrusion frequency is very large 
between anthers of a given bud, but by analysis of vari- 
ance is usually not significantly greater than that within 
sets of locules. In each locule, the distribution of extrud- 
ing cells shifts with time from the tip to the base, as is 
expected from the normal developmental gradient. The 
frequency among basal cells rises very rapidly, so that 
beyond the maximum there is a constant gradient in that 
direction. Locules frequently show a non-random distribu- 
tion of extruding cells in the cross-sectional plane. 

Extrusion in Lilium does not result in degeneration. 
The frequency of pycnotic (or incipiently pycnotic) cells is 
very low and varies in parallel with the frequency of ex- 
truding cells, rather than increasing as the latter de- 
creases. The disappearance of extruding cells is not due 
to rapid cell lysis, since the number of microsporocytes 
remains constant through pachytene. Meiotic stages sub- 
Sequent to pachytene are normal. In Allium, degenerating 
locules contain extruding microsporocytes. However, 
these are clearly distinguishable from those in normal 
locules, and do not occur together with cells which can be 
interpreted as transitional types. They do not replace the 
extruding cells in normal locules at post-zygotene stages. 
This is taken to mean that they arise by a separate 
mechanism. 

Wounding by cutting or puncturing Lilium anthers regu- 
larly increases the frequency of extrusion at the same 
stages during which it occurs in intact anthers. The ex- 
truded chromatin globules are oriented in a direction to- 
ward the point of injury, and if the material is fixed im- 
mediately after injury the effect is localized. Similar ex- 
trusion is produced when small pieces are cut from an- 
thers. The effect in this case is the same whether the tis- 
sue is frozen or fixed, indicating that fixation does not 
augment extrusion. By altering the handling procedure so 
that fixation occurs simultaneously with cutting, extrusion 
can be reduced. 

Different fixatives can be separated according to their 
effects on extrusion in intact anthers of Allium. Extruding 
cells are present after fixation with acid-alcohol, formal- 
dehyde, or osmium, but those typical to normal locules do 
not occur after formaldehyde or osmium. Data from © 
Lilium indicate that the frequency of extrusion may depend 
on the concentration gradient of the fixing fluid (Carnoy) 
as it penetrates the sporogenous tissue. In two of three 
experiments a decreased gradient reduced the extrusion 
frequency. 51 pages. $2.00. 
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A STUDY OF PATHWAYS OF CARBON 
METABOLISM IN HANSENULA ANOMALA 
(HANSEN) SYDOW 


(L. C. Card No. Mic 58-517) 


Norman Duane Davis, Ph.D. 
The Ohio State University, 1957 





The synthesis of ethyl acetate is a process of general 
biological importance in the metabolism of Hansenula 
anomala (Hansen) Sydow, one of the lesser-known yeasts. 
Manometric techniques were used in a study of the path- 
ways of carbon metabolism in this organism, made with a 
view toward better understanding the mechanism of ester 
synthesis by the organism. Substrates and inhibitors of 
pathways known to occur in other organisms were used in 
respiratory experiments, and the data obtained were used 
to infer the pathways of ethyl acetate formation from 
hexose by H. anomala. Evidence is presented that both 
glycolysis and the monophosphate pathways of hexose me- 
tabolism are operative in the organism, and that the tri- 
carboxylic acid cycle is not operative in washed and 
starved cells unless magnesium or a trace element com- 
plex is added to the wash or to the reaction mixture. Evi- 
dence is also presented to show that the pentose formed 
in the monophosphate pathway is split into a two-carbon 











and a three-carbon fragment, the three-carbon fragment 
being converted to ethyl acetate through the oxidation of © 
ethanol. Possible intermediates of the ethanol oxidation 


pathway are discussed. 47 pages. $2.00. 


FACTORS AFFECTING STAND AND 
NODULATION OF TREATED AND 
NONTREATED FORAGE LEGUMES 


(L. C. Card No. Mic 58-1033) 


Madhusudan Vallavbhai Desai, Ph.D. 
Iowa State College, 1957 


Supervisor: W. F. Buchholtz 


Establishment of the small seeded legumes in the field 
is of major concern to the farmers of Iowa. One possible 
reason for poor establishment of these legumes is the 
seed and seedling rots incited by several species of 
Pythium. 

Two seed lots of alfalfa (Medicago sativa L.), redclover 
(Trifolium pratense L.), alsike (T. hybridum L.), white 
clover (T. repens L.), yellow sweet clover (Melilotus of- 
ficinalis (L.) Lam.), birdsfoot trefoil (Lotus corniculatus 
L.) and Korean lespedeza (Lespedeza stipulacea Maxim.) 



































were tested for susceptibility to seed rot and seedling 
necrosis in the laboratory and in greenhouse. 

In the laboratory on agar plate cultures and in the 
greenhouse in five soil samples with pH ranging from 5.6 
to 7.4, the overall susceptibility of the legumes, from 
least to most, was as follows: lespedeza, alsike, white 
clover, red clover, trefoil, alfalfa and sweet clover. The 
ranking was based on disease indices in laboratory test 
and according to numbers of seedlings from nontreated 
seeds planted in the greenhouse. 

In a field trial, seedling stands of legumes were in an 
order quite different from those in greenhouse tests; 
stands of alfalfa, red clover, and sweet clover were better 
than of the other four legumes. 

Of the three Pythium species tested, Pythium aphani- 
dermatum (Edson) Fitzpatrick was found to be more patho- 
genic than P. debaryanum Hesse and Pythium sp. to 
germinating seeds of the seven legumes. P. aphaniderma- 
tum was isolated almost exclusively from seeds in Wabash 
loam, on which there were very poor stands in the green- 
house. From the other four soil samples, germinating 
seed yielded Pythium sp. predominantly. Even so, seed- 
ling stands were poorer in one of the two samples of Tama 
silt loam than in the other. On the contrary, seedling 
stands were comparable in Clarion loam and Webster loam 
samples collected from the same location. 

The variation in legume stands in these experiments 
was not correlated with variation in soil pH. The disease 
was Significantly greater at 21° and 27 C than at 16° C. 
The stands of the legumes were less with saturated water- 
ing than with moderate watering. There were larger in- 
creases in stands due to treatment with moderate water- 
ing than with saturated watering. 

Irrespective of soil type, whether in greenhouse or in 
field, alfalfa, red clover and sweet clover responded more 
advantageously to seed treatment than did alsike, les- 
pedeza, white clover and trefoil. 

The small variation between seed lots in viability was 
considered not to be responsible for differences between 
legumes in these experiments. 

Pelleting with either 10, 20 or 40 per cent Arasan sig- 
nificantly yielded better stands of alfalfa in greenhouse. 
Pelleting with 40 per cent Arasan yielded better stands of 
alfalfa and lespedeza in the field. Nodules were developed 
on legume roots even with high dosages of chemical seed 
treatment. 

Nodulation was somewhat greater on seedlings from 
seeds infested with nodule bacteria than on seedlings from 
seeds planted in bacteria-infested soil. Nodule develop- 
ment was slightly better on seedlings in bacteria-infested 
nonsteamed soil than on seedlings in bacteria-infested 
steamed soil. 109 pages. $2.00. 
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STUDIES OF THE MINERAL NUTRITION OF 
GREASEWOOD (SARCOBATUS VERMICULATUS) 


(Publication No. 24,521) 


Irving Bazil McNulty, Ph.D. 
The Ohio State University, 1952 


The dissertation is a discussion of the effects of differ- 
ent kinds of salts on the germination, growth, and salt ac- 
cumulation processes of greasewood (Sarcobatus vermicu- 
latus (Hook) Torr.). The literature on the effects of salt 
upon plants is profuse. However, few of the studies have 
been conducted on halophytes, plants which can tolerate 
relatively large quantities of salt in the soil. Greasewood 
is a very common halophyte in the Western United States. 

It has been a common belief that many halophytes grow 
only in the presence of NaCl in the soil, and that sodium 
is requisite for the succulent habit of many of these plants. 
However, this belief is based primarily upon field obser- 
‘vations. It is well known that the presence of small 
amounts of NaCl in the soil decreases the amount of po- 
tassium absorbed by certain crop plants and also affects 
the absorption of other ions. The germination of certain 
seeds is said to be enhanced by the presence of salts. The 
purpose of this study was to discover by controlled experi- 
mentation if these and some related concepts were valid 
when applied to a plant which is very tolerant of high soil 
salinity. 





Germination Experiments 


The seeds of greasewood germinate quite readily until 
they become 5 or 6 months old, after which time their 
viability decreases about 70 per cent. Fruits, seeds, and 
embryos were placed on moist filter paper in petri dishes, 
subjected to various treatments, and germination was ob- 
served daily. All of the naked embryos, 68 per cent of 
the intact seeds, and 52 per cent of the intact fruits ger- 
minated. When the turgid seed coats of the intact seeds 
which had not germinated were punctured with a needle, 
they also germinated. It is apparent that the seed coat 
mechanically inhibits germination. Leachates of the seed 
coat and pericarp did not affect the germination of grease- 
wood embryos, but a leachate of the leaves reduced ger- 
mination 20 per cent and also slowed down the rate of ger- 
mination. There are indications that the leaves contain a 
chemical inhibitor of germination, although it may be only 
accumulated salt. Germination was not retarded in NaCl 
concentrations up to 0.3 M. However, the leaves of grease- 
wood are often 40 to 50 per cent salt on the dry weight 
basis, which may be sufficient to inhibit germination when 
the leaves come in contact with the seeds. 

Germination occurred in solutions of pH 1.5, 5.9, and 
9.5, but was greatly retarded at the latter value. The 
longer fruits were stored at cold temperatures (-3° o... 
the fewer the seeds that germinated. Daily alternation of 
temperature between room temperature (23° C.) and 4 C. 
had no effect on germination. An attempt was made to in- 
crease the viability of seeds older than 6 months by sub- 
jecting them to cold storage, alternating temperature, 
Salinity, leaching and extreme pH treatments. None of 
these treatments significantly increased the germination 
of greasewood seeds. 





Sand Culture Experiments 


In this part of the investigation greasewood plants were 
cultivated in solutions containing different concentrations 
of NaCl, KCl, or NazSO,. Dry weight, growth of leaves 
and stems, osmotic pressure of the leaf sap, and the so- 
dium and potassium contents of the leaves were then meas- 
ured and the effects of the different salts and different 
salt concentrations compared. 

Five sand culture experiments were conducted in which 
there were thirty-six separate treatments with thirty-six 
different culture solutions. Each plot, or treatment, con- 
sisted of from 8 to 16 plants. The cultures were irrigated 
daily by flushing the surface of the sand with a culture so- 
lution. Sub-irrigation was found to be unsatisfactory be- 
cause Salt from the strongly saline culture solutions would 
crystallize on the surface of the sand. A standard culture 
solution’, complete except for iron, was used in all of the 
experiments. Powdered magnetite, a slowly soluble form 
of iron, was mixed with the sand in the proportion of 1 g. 
of magnetite of 100 g. of sand. 

In two of the experiments different amounts of NaCl 
were added to each culture colution; in another experi- 
ment different amounts of KCl were added to each culture 
solution, and in yet another experiment different amounts 
of Na,SO, were added to each culture solution. In the ex- 
periments in which NaCl was added in different amounts, 
the culture solutions were graded from 0.25 to 6.0 per 
cent total salts. In the experiments involving the addition 
of KCl or Naz2SQO, to the culture solutions, they were 
graded from 0.25 to 2.0 per cent total salts. 

Dry weight and stem length were measured as criteria 
of growth. The addition of small amounts (equivalent to 
0.02 M) of NaCl or KCl resulted in the maximum dry 
weight and stem length of greasewood. With further in- 
crease in chloride salt concentrations, the decline in dry 
weight and stem length was linear. The plants growing in 
the NaCl solutions of 27.4, 36.3, and 43.7 atm. osmotic 
pressure were greatly stunted and exhibited little or no 
elongation of the internodes. Maximum dry weight and 
stem elongation of plants growing in the Naz2SQ, solutions 
occurred at a much higher salt concentration (equivalent 
to 0.26 M) than for plants growing in NaCl or KCl solu- 
tions. It is apparent that chloride salts inhibit growth 
much more than sulfate salts. The pH of the leaf saps of 
plants growing in chloride salt solutions was not different 
from that of plants growing in sulfate salt solutions. The 
salt concentrations in which maximum growth occurred 
are approximately the same as the salt concentrations of 
soils usually supporting greasewood. 

The cause of succulence remains unknown, but the 
dependence of halophytes upon sodium for the expression 
of the succulent habit has been reported many times. The 
thickness and length of the leaves were measured as cri- 
teria of succulence. The higher the salt concentration of 
the medium, the shorter and thicker were the leaves 
(Fig. 1). This effect was much more consistent in plants 
growing in chloride salt solutions than those growing in 
sulfate salt solutions. Potassium appeared to have as 
much effect as sodium in inducing succulence. 

The osmotic pressures of the leaf extracts and culture 
solutions were measured cryoscopically. The osmotic 
pressure of a leaf extract always exceeded that of the 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





BOTANY 769 





~ 
°o 


° 
(ww) ssauydiyy yO97 


Leaf length (mm). 








i i 
10 20 30 
O.P. of culture solution (atm). 





Fig. l. ‘Comparison of leaf length and leaf thick- 
ness of plants grown in culture solutions of different 
NaCl concentrations. 


culture solution in which the plant was growing by 15 to 25 
atmospheres (Fig. 2). The osmotic pressures of the leaf 
saps of plants growing in the KCl solutions always ex- 
ceeded those of plants growing in isosmotic NaCl solutions 
by about 5 atmospheres. When the osmotic pressure of the 
culture solutions was 2 atm., the osmotic pressures of the 
leaf saps of plants growing in Na,SO, and KCI solutions 
were about the same. However, in culture solutions of os- 
motic pressures higher than 2 atm. the osmotic pressures 
of leaf saps of plants growing in KCI solutions always ex- 
ceeded those of plants growing in Na,SO, solutions. Growth 
of new leaves occurred under all treatments including the 
NaCl culture solution of 43.7 atm. osmotic pressure, the 
highest salt concentration used. 

The oven dried leaves were ground in a Wiley Mill and 
oxidized by a combination of a wet and dry ashing pro- 
cedure. Ash weight of the plants growing in NaCl solutions 
was measured and found to be extremely high, exceeding 
29 per cent of the dry weight when the culture solution con- 
tained 4 per cent salt. Even in solutions of less than 1 per 
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Fig. 2. Comparison of the osmotic pressures of 
the leaf extract from plants grown in NaCl, KCl, and 
Na2SQO4 solutions. 





cent NaCl the ash constituted more than 45 per cent of the 
dry weight. These values exceed any the writer has been 
able to find in the literature. The ash was analyzed for 
sodium and potassium by the flame photometry technique 
and the ash from leaves of plants growing in solutions con- 
taining 4 per cent NaCl was found to be more than 30 per 
cent sodium. The facility with which greasewood tolerates 
large quantities of NaCl within its tissue may be one of the 
factors accounting for the capacity of this plant to grow on 
highly saline soils. 

The plants growing in culture solutions of high NaCl 
content accumulated more sodium than plants growing in 
culture solutions of lower NaCl content; however, the cor- 
relation was not linear (Fig. 3). 
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Fig. 3. The relationship between the amount of 
sodium in the culture solution and the amount of 
sodium in the leaves. 


It appears that there is a limit to the amount of sodium 
which can be accumulated in greasewood. The leaves of 
plants growing in culture solutions of low NaCl content 
contained much less potassium than the leaves of plants 
growing in a culture solution to which no NaCl had been 
added. In general, there was an inverse correlation be- 
tween the sodium and potassium content of the leaves of 
plants growing in different NaCl concentrations. 
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Fig. 4. Comparison of sodium and potassium con- 
tent of the leaves of plants grown in solutions contain- 
ing different proportions of NaCl and KCl, 
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In one experiment, NaCl and KCl were both added to 
seven different culture solutions but in different propor- 
tions, the osmotic pressure being about the same (2.25 
atm.) in all solutions. With a decrease in KCl/NaCl ratio 
there was an increase in the amount of sodium absorbed 
and a corresponding decrease in the amount of potassium 
absorbed. (Fig. 4). While this correlation was inverse, 
the ions did not exactly complement each other. The 
amount of sodium absorbed exceeded the amount of potas- 
sium absorbed when the KCl/NaCl ratio was two, and the 
amount of sodium was double the amount of potassium ab- 
sorbed when the KCl/NaCl ratio was unity. There were 
no apparent differences in stem length, dry weight, ash 
weight, or root/shoot ratio among the seven plots of this 
experiment. 80 pages. $2.00. Mic 58-4530 


1, Meyer, B. S., and Anderson, D. B. Laboratory 
Plant Physiology. New York: D. Van Nostrand Co., Inc., 
1941, p. 63. 

Abstract published by special arrangement with The 
Ohio State University. 
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Co-Advisers: Helen Hart and J. J. Christensen 


Marquis, Reliance, and Kota have been “keystone” 
varieties of wheat for identifying and differentiating races 
38 and 48 of Puccinia graminis tritici. In recent years, 
however, many isolated of these races have been obtained 
from the United States, and from Central and South 
America, and there have been difficulties in their identifi- 
cation and separation. The reactions of Kota have been 
erratic to these isolates and there has been considerable 
variability in the reactions of Marquis over a rather wide 
temperature and light range. Only Reliance has been re- 
liable in its reactions and has served to separate two 
major groups within the isolates, groups corresponding to 
the original concepts of races 38 and 48. 

Reliance is highly resistant to isolates designated race 
48 standard and those designated race 48A. The variety 
is susceptible to race 38 and to the isolates that had pre- 
viously been placed in a 38-48B race complex. Thus Re- 
liance separates the two major groups, race 48 and race 
38. Only one isolate, designated as 48B, remains in doubt- 
ful position when the reaction of Reliance is considered. 
Reliance is only moderately resistant to it and in some en- 
vironments its reaction is an intermediate one. Thus the 
48B has some similarities to the 48 but also some differ- 
ences. When Kanred, a variety that was originally among 
the standard differential wheats and was replaced by Re- 
liance, is used, the isolate 48B closely resembles race 38 
and is very different from 48. Kanred also is highly re- 
Sistant to race 48 and susceptible to race 38 and to the 
isolate 48B. 


Adding other varieties of wheat to the standard differ- 











entials gives clear cut separation of these two major 
groups in the isolates. Rescue, over a wide temperature 
range (66 F.-87°F.) is highly resistant to race 48 and sus- 
ceptible to race 38, while its moderate resistance to iso- 
late 48B places that isolate with race 48. 

Thatcher and Newthatch are approximately as reliable 
as Rescue for separating these major groups except that 
the reactions of Newthatch to one or another isolate are 
somewhat variable and have a temperature sensitivity. 

On both these varieties the isolate 48B resembles race 48 
more than it resembles race 38. 

A single wheat variety, Timo/stein, sets isolate 48B 
apart from both races 38 and 48; Timo/stein is immune 
from 48B and susceptible to all other isolates. 

The reactions of many wheats to these particular stem 
rust isolates are temperature sensitive and possibly light 
sensitive. On certain wheats, Lee, Gabo, and Timstein 
particularly, rust development is delayed in many en- 
vironments and full expression of certain isolates of the 
rust is not attained until about three weeks after inocu- 
lation. 

Subraces exist within both race 38 and race 48. Some 
can be differentiated by their behavior on additional wheat 
varieties, some can be differentiated on certain wheats 
only at a specific temperature. Frontana is valuable for 
separating subraces within race 48 and race 38. Bola 
Picota, McMurachy, Cadet, Bockveld, and E.W. 47-7227 
are of value in specific environments and for subraces 
within race 48. 108 pages. $2.00. Mic 58-4531 


THE NATURE OF RESISTANCE OF OATS 
TO VICTORIA BLIGHT 


(Publication No. 24,727) 


Richard Robert Romanko, Ph.D. 
Louisiana State University, 1957 


Supervisor: Professor Harry E, Wheeler 


The nature of. resistance to victorin, its effect on sus- 
ceptible oats, and factors influencing its effect, were 
studied in the laboratory. 

The seedling bioassay method developed by Wheeler 
and Luke was used as a qualitative and quantitative test 
for victorin recovered in plant extract-toxin mixtures. 
These mixtures were obtained in one group of experi- 
ments, by mechanically adding dilutions of toxin to plant 
extract previously obtained by maceration. In another 
group of experiments they were obtained by allowing cut- 
tings to take up measured amounts of dilutions of toxin, 
followed by maceration of cuttings to obtain the mixtures. 
When victorin was mechanically mixed with plant extracts 
it was regularly recovered, irrespective of the reaction of 
the plants used to obtain the extracts. Whenthe mixtures 
were formed by maceration of cuttings exposed to the toxic 
solution, victorin could be regularly recovered only from 
extracts obtained from plants with a susceptible reaction. 

Yeast extract, germination water (from seedlings of 
both resistant and susceptible reactions), heat inactivated 
victorin and other materials were used in combination 
with victorin but did not appreciably alter the growth of 
susceptible bioassay seedlings. 
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Respiratory studies showed that while victorin pro- 
duced marked increases in the rate of respiration of seed- 
lings, leaf tissue, and root tissue of susceptible plants; no 
such increases could be demonsirated in the correspond- 
ing treatments of resistant oats. Treatment with victorin 
did not affect the R.Q., about 1.0, in either resistant or 
susceptible oats. 

The results suggested that resistant plants were able 
to inactivate victorin by the possession of certain charac- 
teristics not found in susceptible plants. This inactivation 
may or may not have been enzymatic, but occurred only in 
intact tissue. Susceptibility was apparently due to the ab- 
scence of the mechanism for inactivation which made pos- 
sible the interaction of victorin and host protoplasm, one 
result of which was increased respiration. It was not es- 
tablished whether the increased respiration was patho- 
logical per se. 119 pages. $2.00. Mic 58-4532 


AN INVESTIGATION OF THE DELAYED 
GERMINATION OF THE SEED OF 
COTONEASTER DIVARICATA, C. ZABELI, 
VIBURNUM LANTANA AND V. LENTAGO 


(Publication No. 24,510) 


Brawner Casper Smith, Ph.D. 
The Ohio State University, 1952 














The investigation consisted of four major parts, namely, 
Time of Harvest, Soaking Seed and Excised Embryos in 
Tap Water, Stratification, and Aseptic Agar Cultures of 
Seed Parts. Cleaned seed and freshly harvested fruit, both 
from the same collection, were planted on four harvest 
dates at two week intervals, beginning on September 23, 
1950. Cleaned seed of C. zabeli produced 73 per cent ger- 
mination or better when harvested after October 10, 1950, 
while cleaned seed of V. lantana reached maximum ger- 
mination of 90 per cent when harvested on October 21, 
1950. The cleaned seed of both species germinated 17 to 
20 per cent better than the seed planted in fruit when 
planted after October 7, 1950. Neither cleaned seed nor 
seed in fruit of C. divaricata germinated after one and one- 
half years. The seed of V. lentago planted in fruit germi- 
nated with a maximum of 77 per cent when harvested on 
October 7, 1950. The seed in fruit germinated 4 to 25 per 
cent better than the cleaned seed planted at each harvest 
date. When the whole fruit of Cotoneaster or Viburnum 
were planted, the seedlings produced were very spindly 
and generally undesirable for transplanting. 

The crushed seed of C. zabeli gave a positive qualita- 
tive chemical test for hydrogen cyanide after October 21, 
1950. The presence of this substance is thought to have 
some relationship with germination of the seed of this 
species. 

For subsequent experiments both newly harvested and 
year old seed of all species of Cotoneaster and Viburnum 
were used. Cotoneaster seeds were scarified by concen- 
trated sulphuric acid and thoroughly washed before being 
used in the water soaking or stratification experiments. 
The seed were soaked for 48 hours in tap water at a tem- 
perature of 75 - 80°F before the embryos were excised by 
the use of cuticle nippers and a razor blade. 

The embryos were cultured in glass crystallizing dishes 



































with a substrate of cotton and filter paper. The substrate 
was kept moistened with tap water. All culture dishes 
were placed in germination chambers maintained near 100 
per cent relative humidity, 85°F and 33 foot candles 
(Mazda) light. 

Acid scarified seed of Cotoneaster were cultured in the 
Same manner as were the excised embryos, but no ger- 
mination occurred in any of the cultures after one month. 

The seed of Viburnum could not be cultured by this 
method because of excessive fungus growth. The seed 
coats were mechanically removed and 10 of these planted 
in three inch pots on a sand-peat medium. These were 
cultured under greenhouse conditions. 

For the soaking experiments, 35 embryos of Coton- 
easter seed were soaked between layers of moist filter 
paper in dcc, 100cc and 1000cc of tap water respectively 
for 24, 48, and 72 hours. The maximum seedling produc- 
tion for excised embryos of C. divaricata (1950 and 1951 
harvests) was 77 per cent when the embryos were soaked 
in 1000cc. of tap water for 48 hours. Maximum seedling 
production of 93 per cent was obtained from excised em- 
bryos of C. zabeli (1950 seed harvest) when 35 embryos 
were soaked in 100cc of tap water for 72 hours. In many 
cases, soaking was detrimental to embryos of newly har- 
vested seed. 

Thirty-five seed of V. lentago from which the seed 
coats had been mechanically removed were soaked in the 
Same manner as were the excised embryos of Cotoneaster 
seed. The seedling production was rather erratic for all 
groups of V. lantana seed. Forty-three per cent seedling 
production was observed when year old V. lantana seed 
were soaked in 1000cc of tap water for 72 hours. The 
maximum seedling production (50 per cent) was attained 
from recently harvested seed of this species when soaked 
in 5cc of tap water for 24 hours and 1000cc for 72 hours. 
The number of seedlings produced from V. lentago seed 
by the soaking treatment was negligible for both 1950 and 
1951 seed harvests. After soaking for 72 hours all seed 
of this species fermented. 

Acid scarified seed of Cotoneaster and seed of Vibur- 
num were stratified in a mixture of 1 part sand and 1 part 
peat and placed at temperatures of 0°, 40°, 51°, 70° and 
82°F for 14, 28, 56 and 70 days. The seed were placed be- 
tween layers of clean Saran, a plastic screen, to facilitate 
removal of seed in preparation for planting. The medium 
was kept well watered at all time. Very few seedlings 
were produced from excised embryos of any C. divaricata 
seed which had been stratified at the various tempera- 
tures. Ninety and 100 per cent seedling production was 
observed for excised embryos of year old acid scarified 
seed of C. zabeli taken from 51°F stratification at 14, 28, 
and 56 days. For the new seeds at the same temperature, 
63 and 70 per cent seedling production was obtained from 
excised embryos of acid scarified seeds stratified for 14 
and 28 days respectively. The recently harvested seeds 
of C. zabeli produced 98 per cent germination within 56 
days at 51°F while the year old seeds stratified at the 
same temperature showed a comparable percentage within 
70 days. 

After seed coats were removed from the Viburnum 
seeds, the maximum percentage of seedlings was pro- 
duced from V. lantana seeds which had been stratified at 
40°F, increasing gradually for the year old seeds until 63 
per cent was attained at 70 days stratification. The seed- 
lings produced from the 1951 seed harvest increased 
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rapidly with each subsequent harvest, reaching a maximum 
of 83 per cent after 70 days stratification. No germination 
was observed for year old seed of V. lentago which were 
planted after stratification at any temperature for 14 days. 
At 51°F for 56 days a maximum of 77 per cent maximum 
was obtained. After 70 days the germination was 73 per 
cent for 40°F and 70 per cent for 51°F stratification tem- 
peratures. Generally, better germination was obtained for 
recently harvested than year old seed. The best seedling 
production was observed for new seeds stratified at 51°F, 
reaching a maximum at 56 days with 77 per cent, 40°F 
being a close second with 73 per cent. It was observed in 
all stratification flats what recently harvested seed of both 
Cotoneaster and Viburnum exhibited greater antifungal 
properties than year old seed. 

The medium used for the aseptic agar cultures was that 
recommended by Randolph and Cox’. The percentage of 
agar, however, was double that of the original recommen- 
dation. For Cotoneaster seeds the seed coats were re- 
moved mechanically and the remainder of the seeds soaked 
in distilled water for 24 hours prior to planting. The fol- 
lowing categories were planted for Cotoneaster seeds: 

















1. Excised embryos 


2. Integument cut 360°F in a plane parallel to that of 
cotyledon separation 


3. Integument intact 


The seed coats of Viburnum seeds were mechanically re- 
moved and the remainder of the seeds was prepared in the 
following manner: 





1. Seed coat removed 


2. Seed coat and waxy portion of the integument re- 
moved 





3. Seed coat and integument removed 
4. Excised embryo 


All seed parts were soaked in distilled water for a mini- 
mum of five minutes before being sterilized by a filtered 
solution of calcium hypochlorite (10 g. in 140cc distilled 
water). Two drops of Bucolene, a detergent, were added to 
the filtrate of each 10 g. of calcium hypochlorite. 

A marked increase in germination was obtained follow- 
ing the breaking of the integument and endosperm, and a 
maximum germination was observed with excised embryos 
indicating that the integument-endosperm layers contrib- 
uted to the delayed germination of year old as well as 
newly harvested seeds of C. divaricata and C. zabeli. 
When the integuments were cut, they were no longer me- 
chanical resistant nor impervious to gaseous exchange. 
Inhibitors were evidently present in the integument or the 
endosperm of both and suppressed germination. It is also 
possible that the presence of the integument restricted 
outward diffusion of inhibitors from the embryo itself. 

Under aseptic conditions, the planting of various seed 
parts of Viburnum on agar revealed their effects on ger- 
mination. Excised embryos did not germinate, thus indi- 
cating that some factor contained in the endosperm must 
have been essential for germination. With recently har- 
vested seeds of V. lantana, the waxy coat exerted a slight 
inhibiting effect, whereas, with recently harvested seed of 
V. lentago, the entire integument was responsible for this. 
The cause may have been either impermeability to gaseous 
exchange or the presence of inhibitors. 

81 pages. $2.00. Mic 58-4533 


1, Randolph, L. F. “Embryo culture of Iris seed,” 
Bull. Amer. Iris Soc., 97 (1945), pp. 33=—45. 

Abstract published by special arrangement with The 
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BENZENEBORONIC ACID ESTERS OF POLYOLS 
(Publication No. 24,369) 


Carlos Morales Bowman, Ph.D. 
University of Utah, 1957 


Chairman: James M, Sugihara 


The reaction of benzeneboronic acid with polyols has 
received limited attention. Benzeneboronate esters have 
been assumed to be similar to borate esters, but no evi- 
dence to this effect has been advanced. In this study the 
boronate esters were prepared by refluxing the reagents 
in anhydrous acetone. 

Cyclic diols were used as model compounds to study 
the possibility of cyclic boronate ester formation. Both 
cis -1,2-cyclopentane- and cis-1,2-cyclohexane-1 ,2-diol 
formed five-membered ring g esters: whereas, the corre - 
sponding trans isomers formed seven-membered rings, 
which are a hybrid between an ester and an acid anhydride. 
This is probably due to the inability of the carbon-oxygen 
bonds in the trans isomers to form a coplanar inter- 
mediate. 

The benzeneboronic acid ester of pyrogallol was shown 
to be 1,2-O-benzeneboronylpyrogallol by methylation, 
which yielded 3-methoxy-o-benzoquinone, 1,2-O-Benzene- 
boronyl-3 -O-benzoylpyrogallol and 1 -O-acetylpyrogallol 
were obtained from pyrogallol benzeneboronate upon benz - 
oylation and acetylation, respectively. Benzeneboronic 
acid appears to be a good blocking agent for postions 1 and 
2 of pyrogallol, and permits the synthesis of asymmetri- 
cally monosubstituted pyrogallol compounds. 

2,3-O-Benzeneboronylbutane -2,3-diol, 2,3-O-benzene- 
boronylbutane- 1,3-diol, and 1,4 -O-benzeneboronylbutane - 
1,4-diol were prepared to find the preferred ring size of 
the cyclic boronates. Attempts to prepare the monomeric 
1,5-pentanediol benzeneboronate failed. It appears that 
benzeneboronic acid may form a five-, a six-, or a seven- 
membered ring, but not an eight-membered ring. 

Benzeneboronic acid effects complete blocking of the 
available hydroxyl groups in methyl 8-D-glucopyranoside, 
D-mannitol, D-sorbitol, and dulcitol regardless of the 
molar ratios of polyol and acid used. The hydroxyl groups 
in the partially substituted D-mannitol derivatives, 3,4- 
di-O-benzoyl-D-mannitol and 1,6-di-O-benzoyl- D-mannitol, 
were also completely blocked by benzeneboronic acid. 

The boronate linkages in D-mannitol tribenzeneboro- 
nate were found to be stable in anhydrous solvents, but 
they were readily hydrolyzed upon addition of a trace of 
water. A readily reversible reaction was postulated to 
explain these observations. 

64 pages. $2.00. Mic 58-4534 
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METAL-INDICATOR SYSTEMS 
IN (ETHYLENEDINITRILO) 
TETRAACETIC ACID TITRATIONS 


(L. C. Card No. Mic 58-1048) 


William James Lane, Ph.D. 
Iowa State College, 1957 


Supervisor: J. S. Fritz 

Three organic reagents have been studied and applied 
to titrations with (ethylenedinitrilo)tetraacetic acid. The 
techniques of photometric titrations and precision spectro- 
photometry have been applied to titrations of rare earths 
as dilute as 10 ° M. 

These reagents are 7-(1-naphthylazo)-5-sulfo-8-hy- 
droxyquinoline or Naphthyl Azoxine, 2-(2-hydroxy-3,6- 
disulfo-1-naphthylazo) benzenearsonic acid or Thorin and 
2-(1,8-dihydroxy-3,6-disulfo-2-naphthylazo) -benzenear - 
sonic acid or Arsenazo. 

Naphthyl Azoxine was used as the indicator for direct 
EDTA titrations or some transition metals, rare earths 
and thorium. The interference of uranium was masked by 
tartrate ion in the titration of the transition metals but not 
rare earths and thorium. The copper-Naphthyl Azoxine 
complex was characterized as a 1:2 complex with a forma- 
tion constant of 1.9 x 10°° at pH 6. 

Thorin was used as the indicator for indirect titrations 
of rare earths, several metals and fluoride ion. Lantha- 
num was used as the titrant of the excess EDTA. 

Arsenazo was used as the indicator for the direct 
EDTA photometric titration of the rare earths. Titrations 
of as little as 10 micrograms of rare earth were per- 
formed with an error of only 2%. A tenfold excess of ura- 
nium was successfully masked in these titrations. The 
lanthanum-Arsenazo complex was characterized as a 1:1 
complex with a formation constant of 2.7 x 10° at pH 7. 

118 pages. $2.00. 


THE PRODUCTION OF REDUCED BORON 
COMPOUNDS AND BORON HYDRIDES 


(Publication No, 24,253) 


Pearl Rexford Ogle, Jr., Ph.D. 
Michigan State University, 1955 


The electrolytic reduction of n-butyl and n-amyl diflu- 
oroboranes in acetonitrile, triethylamine, and tetrahydro- 
furan was attempted. These solvents were not satisfac- 
tory for electrolytic studies of the alkyldifluoroboranes., 
Acetonitrile decomposed when electrolyzed, triethylamine 
would not conduct a current, and tetrahydrofuran reacted 
with the alkyldifluoroboranes, The alkyldifluoroboranes 
which were studied were not reduced electrolytically. 

Since the materials with which this research was concerned 
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were air- and moisture-sensitive, the work was carried 
out in a high-vacuum system. The melting point, the 
vapor pressure curve, the infrared spectrum, and the 
mass spectrum were obtained for n-butyldifluoroborane. 
The vapor pressure data were used to calculate the boiling 
point, the heat of vaporization, and Trouton’s constant. 

Reactions of trimethoxyboroxine with sodium and cal- 
cium hydrides, sodium and lithium borohydrides, and boron 
trichloride were studied. The reactions of trimethoxybo- 
roxine with the various hydrides or borohydrides, produced 
hydrogen, diborane, trimethoxyborane, and a white solid 
residue, To explain the products of the reactions, various 
possible reaction patterns are given. The following physi- 
cal data were determined for the trimethoxyboroxine: 
vapor pressure values, infrared spectrum, and density. 
The boiling point, the heat of vaporization, and Trouton’s 
constant were calculated from the vapor pressure data. It 
was determined that the trimethoxyboroxine is miscible 
with benzene, ethyl ether, acetone, carbon tetrachloride, 
chlorobenzene, and chloroform. 

Tributoxyboroxine, a new compound, was prepared by 
reacting diboron trioxide with tri-n-butoxyborane, It was 
shown by molecular weight determination that this com- 
pound is atrimer. The compound freezes into a glasslike 
solid at approximately -7 5°C, and decomposes when heated. 
The infrared spectrum of the tributoxyboroxine is very 
similar to the infrared spectra of the trimethoxyboroxine. 
The density and some vapor pressure values were deter - 
mined for this new compound, It was found to be miscible 
with benzene, chlorobenzene, acetone, carbon tetrachloride, 
and chloroform. 95 pages. $2.00. Mic 58-4535 


STUDIES ON A NON-SULFIDE SCHEME 
OF QUALITATIVE ANALYSIS 


(Publication No. 24,726) 


William John Rimes, S. J., Ph.D. 
Louisiana State University, 1957 


Supervisor: Philip W. West 


Part I is a study of the precipitation by ammonium and 
sodium benzoate of the six polyvalent metals: aluminum, 
antimony, bismuth, chromium(III), iron(II), and tin(IV), 
which constitute the basic benzoate group of the L. S. U. 
qualitative analysis scheme. 

Completeness of precipitation was studied as a function 
of pH. The metals were found to precipitate quantitatively 
at pH 3.8 - 4,0. 

Coprecipitation studies were carried out for copper(II), 
nickel, cobalt(II), manganese(II), cadmium, zinc, magne- 
sium, calcium, barium, strontium, and arsenic. One of 
these metals together with the six basic benzoate metals 
was placed in solution, all at equal concentrations, and 
precipitated at pH 4. Both filtrate and precipitate were 
analyzed by appropriate methods. Only copper and arsenic 
were found to coprecipitate in significant quantities. Ap- 
proximately 20% of the copper and 14% of the arsenic ap- 
peared in the precipitate. 

Difficulties with antimony, copper and arsenic do not 
seriously impair the usefulness of the basic benzoate 
method as a group separation in qualitative analysis of the 





common cations. For this purpose it gives, by a simple 
procedure, a group of convenient size in the form of an 


easily handled precipitate. 


Part I of the dissertation presents systematic spot 
test procedures for all the cations of the L. S. U. scheme. 
Standard tests, except that used for cadmium, are applied 
to the group precipitates of the scheme. 

The new test for cadmium, proposed in part I, is more 
fully discussed in the appendix. The reagent is brucine in 
a solution of ethylenediaminetetraacetic acid. In a solution 
containing iodide ion, the brucine gives a white precipitate 
with the tetraiodo cadium complex. Interferences are re- 
moved by pre-treatment of the test solution with hydrazine 
sulfate. 72 pages. $2.00. Mic 58-4536 


KINETICS OF DEMETHYLATION OF 
SUBSTITUTED 0o-METHOXYACETOPHENONES 


(Publication No. 24,381) 


Jack Taylor Spence, Ph.D. 
University of Utah, 1957 


Chairman: W. James Horton 


The 3-methoxy group in 2,3-dimethoxyacetophenone 
promotes the room temperature cleavage of the 2-methoxy 
group by hydrogen bromide in acetic acid. In order to in- 
vestigate this effect, a kinetic study of the demethylation 
of this compound and a number of other substituted o- 
methoxyacetophenones has been made, 

The reaction was found to be second order over-all, 
first order in ketone and first order in hydrogen bromide. 
Small amounts of water had a marked retarding effect on 
the rate, presumably by reacting with some of the hydrogen 
bromide, The addition of bromide ion produced a small 
decrease in the rate. 

The effect of a 3-methoxy group in accelerating the 
cleavage of the 2-methoxy group in 2,3-dimethoxyaceto- 
phenone has been shown to be essentially steric in nature, 
operating by inhibiting the resonance of the 2-methoxy 
group with the ring and thereby increasing the basicity of 
the ether oxygen. A 3-methyl group was found to be even 
more effective in promoting this cleavage, and it is pro- 
posed that any bulky group in this position should have a 
similar effect, 

Electron withdrawing substituents in the para position 
to the methoxyl group, as in 2,3-dimethoxy-5-nitroaceto- 


phenone, have been found to decrease the reaction rate, 


probably by decreasing the basicity of the ether oxygen, 

o-Methoxyacetophenones without a flanking substituent, 
such as 2,5-dimethoxyacetophenone, were found to cleave 
slowly, and also to produce a highly colored side product 
of unknown structure. 

A study of the ultraviolet absorption spectra of 2,3- 
dimethoxyacetophenone, 2-methoxy -3-methylacetophenone 
and their 2,5-isomers gave evidence for steric inhibition of 
resonance with the 2,3-compounds. Amethod for predicting 
the position of the absorption maxima for disubstituted ace- 
tophenones which have no steric interactions is described. 

A mechanism for the cleavage of aryl alkyl ethers by 
halogen acids in acetic acid which correlates these facts 
is proposed. 98 pages. $2.00. Mic 58-4537 
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I, ANALYTICAL ION EXCHANGE SEPARATIONS. 
ll, AN AUTOMATIC RECORDING TITRATOR, 


(L. C. Card No. Mic 58-1061) 


Gerald Ross Umbreit, Ph.D. 
Iowa State College, 1957 


Supervisor: J. S. Fritz 


Part I 


A method is proposed for the separation of metal 
cations through the use of cation exchange resins and the 
selective effect of controlled pH on certain complexes of 
the metal cations. The method has been applied with good 
results to several binary mixtures of metal ions. In the 
method proposed an excess of EDTA | (ethylenedinitrilo) 
tetraacetic acid] is added to the metal ion solution. The 
pH is controlled by buffering at a point where the EDTA 
complex of one metal ion is quantitatively formed, while 
the complex of the other metal ion ‘is largely dissociated. 
The solution is then passed through a previously buffered 
column containing a controlled amount of Dowex 50-X4 
cation exchange resin. The uncomplexed metal ion is 
quantitatively removed from solution by the resin while 
the complexed ion passes through the column, 


Part Il 


An automatic recording titrator is described which is 
applicable to all types of potentiometric titrations. Par- 
ticular attention has been paid to the maintenance of accu- 
rate potential recording of the entire titration curve as 
well as accurate recording of the volume of titrant used. 

As a result the instrument is well-suited for analytical 
research where the complete curve, rather than just the 
equivalence point of the titration is of interest. 

Simplicity of the instrument is maintained by use of 
commercially available components for the major functions 
of amplifying and recording. Each of the major components 
retains its separate identity,and thus may be used for other 
applications without alterations. Acceptable substitutes for 
each of the major components are suggested, and the relative 
merits of each are discussed. Suggestions for improving 
the instrument are also discussed. 118 pages. $2.00. 


CHEMISTRY, BIOLOGICAL 
THE BIOCHEMICAL GENETICS OF THIAMINE 
METABOLISM IN NEUROSPORA CRASSA 
(Publication No. 25,369) 


Bruce MacLean Eberhart, Ph.D. 
Stanford University, 1957 





Metabolism of the vitamin, thiamine, was studied in 
Neurospora crassa, particular attention being paid to the 
mutant thiamine-1 (17084, 56501), “thi-1.” This strain, 
which differs from wild type by a single gene, will grow 
on vitamin thiazole plus vitamin pyrimidine or on thiamine 
alone, and several authors have speculated that its nutri- 
tional requirements may indicate an exception to the one 
gene, one enzyme hypothesis. It has also been suggested 
that the thi-1 anomaly is associated with abnormal apo- 








thiamine-protein production, -These and certain other pos- 
sibilities were investigated in this study of the nature of 
the thi-1 block. 

Tatum and Bell (Am. J. Bot., 33, 15 (1946)) reported the 
accumulation by a thi-1 strain of a thiamine -active sub- 
stance which was presumed to be of pre-block origin, and 
which had thiamine activity for other thiamine mutants 
thi-2 (9185) and thi-3* (18558), but relatively little activity 
for thi-1 strains. The author has repreated the work of 
Tatum and Bell and has applied additional methods such as 
paper chromatography, the thiochrome assay of thiamine, 
and the yeast carboxylase assay for thiamine diphosphate 
to the investigation of the thiamine accumulation products 
of thi-1 strains. 

Accumulation products of thi-1 mycelia include vitamin 
thiazole, vitamin pyrimidine, thiamine, thiamine mono- 
phosphate, and thiamine diphosphate. In one case, ex- 
tracts of wild type and of thi-1 contained a substance pre- 
sumed to be thiamine triphosphate. The phosphorylated 
thiamine substances are relatively poorly used nutrition- 
ally by thi-1 strains. This is apparently the basis of the 
“differential biological response” of thi-1 strains to the 
thiamine products of thi-1 cultures. thi-1 strains show a 
similar lack of response to the accumulation products of 
wild type cultures. 

The thiamine products of optimally grown thi-1 cultures 
are chromatographically indistinguishable from those of 
wild type cultures. thi-1 and wild type cultures are simi- 














.lar in the steps involved in the production of thiamine di- 


phosphate (cocarboxylase) from vitamin thiazole and vita- 
min pyrimidine in optimally grown mycelia. These lines 

of evidence suggest that thi-1 cultures eventually attain a 
wild type thiamine metabolism. 

Studies were made to define more clearly the culture 
conditions in which the thi-1 strains were actually “thia- 
mine requiring mutants.” thi-1 conidial inocula can ger- 
minate in the absence of exogeneous thiamine and after 
one week at 30° C. attain a fully wild type growth rate. 

The addition of thiamine to the culture media decreases 
the time required to attain wild type growth. Apparently 
the anomaly associated with the thi-1 gene exists only 
temporarily prior to adaptation. 

Doubly blocked mutant strains containing combinations 
of thi-1, thi-2 and thi-3 genes were used to locate the 
thi-1 anomaly. The growth response of these double mu- 
tants clearly indicates that the thi-1 anomaly is in a meta- 
bolic region beyond the synthesis of the thiamine molecule. 
It may therefore be assumed that the thi-1 anomaly is 
concerned with the maintenance or utilization of the thia- 
mine molecule. 

The relationship of cocarboxylase and carboxylase 
synthesis was studied in thi-1 strains at various early 
stages of growth, thi-1 strains are not anomalous in the 
production of apocarboxylase, but rather are limited in 
the ability to produce or maintain cocarboxylase. Addi- 
tional comparisons were made between carboxylase and 
transketolase production in thi-1 and wild type strains. 
Transketolase synthesis is less affected by lack of thia- 
mine than is carboxylase synthesis prior to thi-1 adapta- 
tion, This would suggest that faulty carboxylase synthesis 
is the secondary expression of thi-1 gene action which 
results in the thiamine requirement, 
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1, thi-2 requires intact thiamine, while thi-3 will 
grow on thiazole alone. 
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A PHYSICAL CHEMICAL STUDY OF 
SERUM LIPOPROTEINS OF THE DOG 


(Publication No, 24,540) 


Richard Hale Leet, Ph.D. 
The Ohio State University, 1952 


Introduction 

The purpose of this research was (a) to follow by ultra- 
centrifugal analysis the production of normal and abnormal 
lipoproteins formed in the serum of dogs placed on a diet 
that was known to cause an atherosclerotic condition in the 
dogs and (b) to study the molecular -kinetic properties and 
some aspects of the structure of the lipoproteins. 

Atherosclerosis can be induced in dogs by known spe- 
cific diets. The use of dog serum for a source of sam- 
ples which contain a small percentage of the lipoproteins 
under investigation puts some natural limitations on the 
methods of approach to the problem. These limitations 
are: (1) the lipoproteins denature fairly rapidly even at 
0-5 degrees Centigrade and freezing ruins the sample; 

(2) each sample must be small since it is not desirable to 
over bleed the dog; (3) the percentage of lipoproteins in 
dog sera is very small; and (4) the degree of polydisper - 
sity of the lipoproteins is fairly great. 

The instruments best suited for the study of this sys- 
tem were the ultracentrifuge, the spectrophotometer, and 
the electron microscope. All three of these instruments 
may be used in studying small samples of constituents at 
low concentrations. 





Serum Lipoproteins 

McFarlane? found in the ultracentrifugation of blood 
serum of humans that an anomalous peak occurred between 
the globulin and albumin peak, which he labeled X-protein. 
He was unsuccessful in isolating this species. Pedersen’, 
however, re-interpreted McFarlane’s data in conjunction 
with ultracentrifugal data of his own, identifying and nam- 
ing a very slowly sedimenting peak as X-protein. The 
concentration of this component was found to vary greatly 
with both the salt concentration and concentration of the 
other proteins present in the serum. Pedersen’s interpre- 
tation of these facts was that the serum lipids must be in 
some metastable conjunction with the serum proteins. The 
composition of X-protein could then be easily altered by 
varying the conditions of its surroundings. 

This labile complex theory was not altered until the 
work of Cohn‘ and, later, Oncley” at Harvard. By low 
temperature, alcohol, salt concentration, and pH control 
techniques, a new fractionation of human serum was ac- 
complished. From this separation procedure two lipopro- 
teins, @, and f,, were discovered, a, lipoprotein had a 
smaller molecular weight than 8;. Both lipoproteins were 
low density molecules, {1 lipoprotein was found to have a 
density of approximately 1.04 g/cc and closely resembled 
the X- protein of Pedersen. These lipoproteins were 
stable to precipitation and re-solution. A few physical 
measurements have been made on these precipitated lipo- 
proteins, those of Blix and co-workers’ being of the most 
importance, 

A completely new approach to the whole problem was 
supplied by Gofman.’ Since it was known that the lipopro- 
teins of serum had densities very near that of the serum, 
Gofman elevated the density of the serum by the addition 
of salt and later deuterium oxide and used the ultracentri- 








fuge to investigate the molecular-kinetic properties of the 
serum. Since the lipoproteins under those conditions had 
a lower density than the solution, the lipoproteins floated 
and were characterized by their Svedberg flotation con- 
stant (S;). A density layering technique was utilized in 
making separations between large classes of lipoproteins. 
Gofman was able to classify human lipoproteins of the 
serum. He found that there were a number of lipoprotein 
components of different S, values in the fraction previously 
known as f, lipoprotein or X-protein. 

Classifications of serum lipoproteins of both rabbits® 
and humans were similar. The normal slow moving class 
of lipoproteins in human serum has an S, of 3-8 Svedbergs. 
There are also very fast moving particles which are mainly 
lipid in composition having S; values in the range of 100 
Svedbergs. A specific species of lipoproteins of S = 
10-20 Svedbergs was found to occur in patients that had 
atherosclerosis or some history of other coronary disease. 
This correlation between the S; 10-20 species and the oc- 
currence of atherosclerosis has not been completely ac- 
cepted, but it is a promising approach to the problem of 
interpreting the mechanism and finding a cure for this 
disease. 


Equipment 

The preparative centrifuge used in preparing samples 
was an electrically driven Spinco, Model L. This refrig- 
erated centrifuge is capable of a maximum speed of 40,000 
rpm which develops a maximum force, of 144,000 times 
gravity. The analytical optical ultracentrifuge used in this 
work was the Spinco, Model E. The speed of all runs was 
99,780 rpm, at which an average force of 275,000 times 
gravity is developed. A cell containing 0.8 cc of solution 
was utilized. 

The electron microscope used in this research was a 
RCA Model (EMU) located in the Physics Department of 
the Ohio State University. Heilweil® has a complete dis- 
cussion of the operation of this instrument in her thesis. 

A Beckman spectrophotometer, Model DU, was used in 
this work. A hydrogen lamp source was used for the range 
240-400 mu and a tungsten lamp from 400-700 my. Quartz 
cells one centimeter square and holding a volume of 3 ml. 
were used to hold the sample. 





Preparation of the Sample 

The study of the lipoproteins of normal and atheroscler - 
otic dog serum was organized in the following manner, 
Groups of dogs were placed on specific diets in accordance 
with the plans of the Department of Physiology. Samples 
were drawn weekly or bimonthly. Analytical ultracentri- 
fuge runs were made on a concentrated fraction of each 
blood serum drawn. From these data, concentrations of 
the constituent lipoproteins were determined and used in 
the calculations involved with other physical methods. 

The diets utilized to induce atherosclerosis consisted 
of the feeding of cholesterol (30 gms/day) and thiouracil 
(0.8 gms/day) to the abnormal dogs. 

Blood was drawn by venal puncture in fifty to one- 
hundred milliliter amounts from the dogs in the post- 
absorptive state. After standing one hour the serum was 
separated by centrifugation. Ten milliliters of whole 
serum from each dog was used routinely in the following 
procedure. The density of each serum sample was raised 
from a normal of 1.025-1.028 gms/ml. to 1.063 ¢ .001 
gms/ml, by the addition of sodium chloride solution. 
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Measurements of density were made by a micro- 
pycnometer. Twelve milliliters of each sample were 
placed in the Spinco Model L centrifuge in plastic tubes 
that contained stainless steel thimble-like cylinders. The 
bottoms of these cylinders were perforated. The purpose 
of this perforated disc was to cut down the mixing caused 
by convection and vibration, The samples were centri- 
fuged at 40,000 rpm for ten hours at 15 t3 degrees centi- 
grade, 

All of the globulin proteins, hemoglobin, and the major 
part of the albumin proteins were sedimented to the bot- 
tom of the tube. The lipoproteins and particulate fat 
floated to the top of the tube. The top fraction was removed 
by a curved needle syringe. By analytical centrifugal an- 
alysis this top 1.2 milliliters fraction was found to be con- 
centrated in lipoproteins by a ratio of six to one. 

This top fraction was identified as lipoprotein by chem - 
ical analysis. The top fraction in all cases was investi- 
gated in the Spinco Model E analytical ultracentrifuge. 

Three distinct lipoprotein constituents were observed 
in the patterns of normal and abnormal dogs. Henceforth, 
these components will be labeled i, ii, and iii. 

Component i. This component consists of lipoproteins 
floating with an Ss of 3-7 Svedbergs under the specified 
conditions. Component i occurred in all dogs, normal or 
abnormal, Concentration measurements of this component 
were recorded over a long period of time for each dog. 

Component ii. This is a lipoprotein of the 8-11 Ss 
class. It was never observed in the normal control.dogs. 
It occurred in fairly high concentration in the serum of 
dogs on the cholesterol-thiouracil diets. 

Component iii. This component is in the range of Sved- 
berg numbers of 12-17. Component iii only occurred ran- 
domly in the dogs on thiouracil-cholesterol diets and then 
at very low concentrations. Component iii never occurred 
in normal control dogs. 

The Svedberg number of each component was deter - 
mined accurately and then placed in the class as indicated 
above. 











Ultracentrifuge Results 

Molecular weights of components i, ii, and iii were de- 
termined by the sedimentation velocity method. The mole- 
cules were assumed to be spherical (later proved to be a 
good assumption by the electron microscope results), Val- 
ues for the hydrated densities of the particles were calcu- 
lated by extrapolating S versus solution density curves to 
Ss =O. Results of the molecular weight determinations by 


the equation, 
3/2 
M = 4/3 1 pn | 2281) : 
P- Pp 








are shown in Table 1. 

It was found that the lipoproteins or some chemical 
entity attached to the lipoproteins absorbed light in the 
visual range. Absorption was observed on the blue- 
sensitive plates which were used to record the flotation 
patterns in the analytical ultracentrifuge. 


Spectrophotometer Results 

The light absorption spectra in the ultraviolet and vis- 
ual range (240-700 my) for several concentrated lipopro- 
tein serum samples containing either components i and ii 
or only component i were studied. The absorption spectra 
can best be discussed in four parts. 








Table I. 


MOLECULAR WEIGHTS OF LIPOPROTEIN 
COMPONENTS i, ii, iii DETERMINED BY 
FLOTATION VELOCITY METHOD 





Hydrated 
Density 
gms/m1l 


1.028 
1.026 
1,021 
1.019 
1.014 


Molecular 


Component Sr Weight 





i 4.51 
i 0.47 
ii 8.23 
ii 8.89 
iii 15.14 


1.31 x 10° 
1.61 x 10° 
2.45 x 10° 
2.64 x 10° 
4.81 x 10° 














(1) The spectra at the wave lengths from 240-300 mu 
shows evidence of two peaks. No conclusions could be 
drawn about this region because of the small amount of al- 
bumin in each top fraction. Many high polymers and poly- 
meric biological compounds absorb strongly in this region 
of the ultra-violet. 

(2) A possible specific absorption for component ii was 
found at 320 mu. 

(3) The absorption in the vicinity of 400-410 my was what 
instigated the spectrophotometric investigation. It was 
this absorption that was observed on the ultracentrifuge 
plates. A possible hemelipoprotein adsorption complex 
was hypothesized, 

(4) The absorption above 420 mu seemed to be a result 
of scattering of light by macromolecules. By utilizing the 


extinction data in this region it was possible to calculate 


the average molecular weight of a number of lipoprotein 
serum fractions. These values gave a correlation of the 
molecular weight results as calculated by the flotation 
velocity method, 

Extinction values versus concentration data were shown 
to follow Beer’s law. 


Electron Microscope Results 

Electron micrographs of shadowed preparations of the 
lipoproteins under consideration were obtained, This ap- 
proach was limited tremendously because of the anhydrous 
conditions necessary in the use of the electron microscope. 
The particles were shown to be spherical or very nearly 
so. Diameter measurements from the electron microscope 
compared favorably with the ultracentrifugally measured 
results. 

A statistical size distribution analysis of the lipopro- 
teins in the electron microscope showed two peaks in par- 
ticle size which were correlated with lipoprotein compo- 
nents i and ii. 

After treatment with fat solvents, degradation of the 
lipoprotein particles was observed in the electron micro- 
scope. 
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POTASSIUM-NITROGEN INTERACTIONS IN 
CORN AND THE INFLUENCE OF POTASSIUM 
ON PYRUVIC KINASE FROM PLANT TISSUES 


(Publication No. 25,252) _ 


Robert Edmund McCollum, Ph.D. 
University of Dlinois, 1957 


Greenhouse experiments were conducted in synthetic 
nutrient media to investigate the influence of high concen- 
trations of potassium in the nutrient environment and in 
the plant on nitrate absorption and on nitrogen metabolism. 

Plants grown in sand-exchange resin nutrient media 
were deficient in nitrogen, calcium, and magnesium. 

Plants grown for two weeks in nutrient solutions con- 
taining three levels of potassium (234, 486, and 702:ppm K) 
as the chloride or sulfate and two levels of nitrogen (434 
and 868 ppm NO;) showed no response to potassium and 
nitrogen treatments nor to sulfate versus chloride as the 
variable complementary anion. 

In a second experiment, corn plants were grown for six 
weeks in solutions containing four levels of potassium (39, 
117; 351, and 1053 ppm K) and three levels of nitrogen (186, 
372, and 558 ppm NO;) in factorial combinations. There 
were no differences in yield of top-growth. Total nitrogen, 
protein-nitrogen, and nitrate-nitrogen in the plants were 
linearly related to the nitrate concentration of the solutions. 
There was a curvilinear relationship between the potas- 
sium content of the plants and the concentration of potas- 
sium in solution. There were no potassium -nitrogen inter- 
actions for any quantity measured. 

Results from experiments with an enxyme, pyruvic 
kinase, from plant tissues permitted the following conclu- 
sions: (1) The enzyme is activated by monovalent cations 
in the order: Kt>Rb+>NH,+>Na*; (2) The enzyme is 
present in active form in fresh extracts from seed of a 
large number of pliant species; (3) Compared to pyruvic 





kinase from rabbit muscle, the enzyme from plant tissue 


is unstable; (4) Plant extracts from seeds and corn seed- 
lings contain phosphatases which hydrolyze phospho (enol) 
pyruvate with the formation of pyruvate and inorganic 
phosphate; (5) In addition to potassium, magnesium is re- 
quired by pyruvic kinase; (6) There is only presumptive 
evidence that pyruvic kinase is one of the biochemical fac- 
tors contributing to the phenomenon of heterosis in corn. 
91 pages. $2.00. Mic 58-4540 


STRUCTURAL MODIFICATIONS OF THE LIVER 
AND KIDNEYS OF RATS FED LOW-PROTEIN 
AND LOW-CHOLINE DIETS AND THE 
RESPONSE TO SUPPLEMENTATION 


(L. C. Card No. Mic 58-819) 


Hipolito Nino-Herrera, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor Conrad Arnold Elvehjem 

Differences in the distribution of excess of fat in the 
livers of weanling rats fed low-protein diets have been 
found in experimental animals fed the deficient diets for 
periods of time ranging from two to four weeks. 

Experiments were conducted in which weanling rats 
were given diets low in protein with and without choline, 
or normal in protein without choline. Lack of choline pro- 
duced a more rapid and intense fat deposition in the liver 
cells. These cells with excess of fat were diffusely ar- 
ranged throughout the lobule. In contrast, low-protein 
diets produced a definite arrangement of groups of cells 
with excess of fat close to the portal spaces, interspersed 
among normal cells. . 

When animals conditioned for a period of six days o 
choline-free, low-protein diets with fatty livers and kidney 
alterations were shifted to diets containing choline with 
the same or increased level of protein, or low-protein 
plus choline and threonine, a removal of fat from the liver, 
was produced. Supplementation with threonine and choline 
proved effective in the prevention of fat deposition in the 
liver, and when the same amino acid was supplied to rats 
on low-protein choline diets, a more active lipotropic ac- 
tion and reduction of the kidney lesions were observed. 

A high rate of mortality was observed in rats with 
fatty livers receiving larger amounts of protein, with or 
without choline, in the recovery experiments. This may be 
attributed to increased kidney damage associated with 
heart lesions, possibly the result of the inability of the 
damaged kidneys to handle protein and lipid degradation 
products. 

The favorable action of threonine is believed due to its 
effect in preventing fat accumulation in the liver cells. 
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STUDIES ON THE EFFECT OF FLUORINE 
ON FAT METABOLISM AND FAT 
UTILIZATION IN THE ALBINO RAT 


(L. C. Card No. Mic 58-826) 


Alice Haurowitz Sievert, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Paul H. Phillips 


In searching for an explanation of the deleterious effect 
of high dietary fat in rats suffering from fluorosis, sev- 
eral aspects of fat metabolism and of fat utilization in 
fluorosis were explored. Several possible sites of inhibi- 
tion were ruled out; others require further study. Our 
findings are outlined below. 

The effect of fluorosis on fatty acid oxidation differed 
in the organs studied. There was no inhibition of mitochon- 
drial fatty acid oxidase in liver, although the activity of 
this enzyme system was markedly reduced in the kidney. 
The findings in liver are readily interpreted by the insen- 
sitivity to fluorine of in vitro fatty acid oxidation to aceto- 
acetate, which is the main product of fat catabolism in 
liver, The marked decline of kidney fatty acid oxidation 
observed in fluorosis agrees with the known in vitro inhi- 
bition by fluorine of fatty acid oxidation to CO, and water. 
These are the main products of fat catabolism in the kid- 
ney. However, the severe and rapid structural damage to 
the kidney in fluorosis obscures the reactions of the kidney 
enzyme complex. Definite conclusions about the effect of 
fluorosis on fatty acid oxidation must await studies on or- 
gans where this oxidation is carried to completion, but 
which suffer no structural damage in fluorosis. 

Dietary fluorine does not interfere with the acetylation 
of p-aminobenzoic acid by the intact animal. This indi- 
cates that the utilization of coenzyme A in this acetylation 
reaction, and presumably in those of fat metabolism, is 
not inhibited by fluorosis. 

Fluorosis in the rat does not result in an increased 
level of blood acetone or of blood ketone bodies, indicating 
no shift in fat metabolism toward ketone body formation. 

The growth depression due to high dietary fat in ad 
libitum fed fluorotic rats receiving a high fat diet probably 
results from a voluntary restriction in food intake. When 
the caloric intake is held the same in fluorotic rats re- 
ceiving diets varying in fat content, growth also is the 
same. 

The decreased growth of fluorotic rats having the same 
caloric intake as pair fed control animals may be due to 
the greater percentage of nitrogen, dry matter, and fat 
excreted in the feces of the former. The excretion of fat 
is particularly marked, The decreased retention of these 
nutrients cannot be ascribed to any increase in the intes- 
tinal motility of the fluorotic animals. Neither is it due to 
starvation per se. 

It appears that further study of the causes of the in- 
creased excretion of fecal fat may lead to greater insight 
into the in vivo action of fluorine on fat metabolism. 
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STUDIES ON THE TOXICITY OF 
BETA-AMINOPROPIONITRILE 


(L. C. Card No. Mic 58-827) 


Herman William Sievert, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Paul H, Phillips 


A study was conducted to determine the tolerance of 
the white rat to beta-aminopropionitrile (BAPN) during 
srowth and reproduction, the effects of BAPN on reproduc- 
tion, and other physiologic effects of BAPN. 

Tolerance studies revealed a dietary level of 0.02% 
BAPN was marginal for overall purposes. Levels in ex- 
cess of this during reproduction produced fetal death or 
poorly formed, moribund young at birth, and skeletal de- 
formities in young growing rats. High energy or high pro- 
tein diets did not allay these effects in reproduction. The 
BAPN sensitivity of the guinea pig and cotton rat were 
found to be very similar to the white rat. 

The physiologic effects of BAPN treatment were as- 
sessed by four criteria: the trace mineral nutrition of the 
bone, the metabolism of nitrile C**-labeled BAPN, the ef- 
fect of metabolic rate stimulation and depression, and 
blood glycoprotein chemistry. It was learned that a high 
manganese diet had no effect on the skeletal defects. The 
appearance of isotopic carbon in the respiratory carbon 
dioxide established that the rat was capable of oxidizing 
the nitrile carbon of BAPN. When iodinated casein or tri- 
iodothyronine was used to accelerate the metabolic rate, 

a pronounced amelioration of skeletal symptoms occurred 
which was not observed when 2,4-dinitrophenol was used. 
The depression of the metabolic rate with thiourea or thio- 
cyanate produced a slight increase in severity of symptoms. 

The plasma glycoprotein level was significantly de- 
creased in rats receiving BAPN for two weeks. This value 
continued to decrease with the increasing severity of the 
disease, There was a significant increase in the muco- 
protein level after two weeks which returned to normal as 
the disease progressed. These changes in plasma protein 
were not altered by amounts of iodinated casein which 
were effective in ameliorating the skeletal symptoms. 
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OXIDATIVE PHOSPHORYLATION IN COTYLEDONS 
OF PISUM SATIVUM VAR. ALASKA 


(L. C. Card No. Mic 58-577) 


Steve Vanecko, Ph.D. 
The Ohio State University, 1957 





_ Mitochondrial respiration and phosphorylation were 
investigated in the Cotyledons of Pisum sativum var. 
Alaska. The mitochondria isolated from two-day-old ger- 
minated peas were capable of oxidizing succinate, reduced 
DPN, and a -ketoglutarate and of coupling phosphorylation 
to their oxidation. P/O ratios up to 1.9 with succinate or 
reduced DPN and up to 3.0 with a-ketoglutarate were dem- 
onstrated. No factors were found to influence the oxida- 
tion of succinate, but phosphorylation coupled to its oxi- 
dation required ADP, whereas Mg++ and hexokinase were 
lesser requirements for phosphorylation. 
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The influence of the germination process on both res- 
piration and phosphorylation activities by micochondria of 
the cotyledons was determined by comparing the activities 
of the dissected cotyledons (cotyledons cultured alone) with 
the cotyledons of the germinated pea. From no phosphoryl- 
ation or respiration in the dry cotyledon, both activities 
in the mitochondria of the germinated and dissected pea 
cotyledons reached their maximum on about the first day 
of culturing. Soon after the first day, phosphorylation of 
the dissected cotyledon mitochondria began to decrease, 
the P/O ratio reaching zero shortly after the second day. 
Decrease in respiration rate followed, being about 50 per 
cent of the maximum on the fourth day. Both activities of 
the mitochondria of the germinated pea cotyledon, how- 
ever, were maintained at the maximum until the fourth to 
fifth days, after which they started to decrease slowly. 
The P/O ratio and respiration rate decreased to about 25 
and 60 per cent of the maximum respectively on the tenth 
day of germination. 

An extract prepared from cotyledons containing ac- 
tively phosphorylating mitochondria was found to restore 
phosphorylation lost by mitochondria of the dissected coty- 
ledon. It also increased oxidation rate of a -ketoglutarate 
fourfold to fivefold. The restorative effect of the extract 
on phosphorylation increased as the P/O ratio decreased. 
Once phosphorylation was completely uncoupled, however, 
the extract was not capable of restoring any of the activity. 

The active component(s) in the extract is dialyzable, 
heat stable, not absorbed on charcoal, not absorbed by a 
strong acid or strong base ion exchange resin, and not lost 
by concentrating the extract in 0.01 N HCl or 0.01 N NaOH. 
However, passing the extract through a strong base anion 
exchange resin, followed by concentrating in 0.01 N HCl, 
resulted in complete loss of activity. Use of a cation ex- 
change resin in place of the anion exchange resin, or con- 
centrating in NaOH instead of HCl, did not result in the 
loss of any activity. 

Various known cofactors were tested for their ability 
to replace the active component of the extract. Among 
those tested, all without effect, were: TPN, DPN, Mn**, 
Mg*+t, Fett, thiamine, FAD, FMB, cytochrome C, ascor- 
bic acid, and glutathione. 

The effect of the extract on the ATP-ase activity of the 
mitochondria was determined in an effort to establish the 
nature of its action in restoring phosphorylation lost by 
the mitochondria of the dissected cotyledons. While the 
ATP-ase activity of the mitochondria increased with de- 
crease in P/O ratio, the extract was without effect on it. 

The loss of phosphorylation by mitochondria of the dis- 
sected cotyledon is discussed. Possible mechanisms of 
action of the extract on the mitochondria in restoring par- 
tially uncoupled phosphorylation and in increasing the oxi- 
dation of a -ketoglutarate are also discussed. 

63 pages. $2.00. 





CHEMISTRY, INORGANIC 


METAL-METAL BONDS AND PHYSICAL 
PROPERTIES OF SOME NICKEL AND 
PALLADIUM COMPLEXES 


(L. C. Card No. Mic 58-1028) 


Dennis Warren Barnum, Ph.D. 
Iowa State College, 1957 


Supervisor: Charles V, Banks 


The purpose of this research was to study the effect of 
chains of intermolecular metal-metal bonds on the colors 
and solubilities of some nickel(II) and palladium(II) com - 
plexes of vic-dioximes. 

These bonds give rise to an absorption band in the visi- 
ble region of the spectrum, the position of which depends 
on the length of the metal-metal bond, the central metal 
ion, and the crystal structure. As the length of the metal- 
metal bond increases the band shifts to shorter wave- 
lengths, and the color ranges from red through orange to 
yellow in the nickel complexes, and yellow-orange to yel- 
low in the palladium complexes. The position of each band 
was determined from the absorption spectrum of the com- 
plex in colloidal suspension, 

In single crystals this band gives rise to unusual di- 
chroism, maximum absorption of visible light occurring, 
for a complex with strong metal-metal bonds, when the 
plane of polarized light is perpendicular to the plane of 
the molecules in the crystal. This is the opposite behavior 
to “normal” square planar complexes, and those with very 
weak metal-metal bonds. 

In the following list is the complex studied, the length 
of its metal-metal bonds in A.U., and the position of the 
absorption band due to the metal-metal bonds in mu: 
nickel dimethylglyoxime, 3.233, 554; nickel nioxime, 
3.237, 552; nickel heptoxime, 3.596, 465; nickel a -furildi- 
oxime, 3.448, 537; nickel a-benzildioxime, 3.547, 515; 
nickel 4-isopropylnioxime, 3.19, 557; nickel 3-methylni- 
oxime, 3.47, 503; nickel 4-methylnioxime, 3.24, 547; 
nickel 4-tert-amylnioxime, 3.2, 547; palladium dimethyl- 
glyoxime, 3.253, 480; palladium nioxime, 3.250, 482; pal- 
ladium heptoxime, 3.329, 425; palladium a-furildioxime, 
3.459, 460; and palladium a-benzildioxime, 3.517, 435. 

All of these complexes except palladium heptoxime and 
possibly nickel 4-tert-amylnioxime have the same crystal 
structure as nickel dimethylglyoxime, and these two com- 
plexes still have structures containing intermolecular 
metal-metal bonds. 

Since metal-metal bonds contribute to the stability of 
the crystal, the effect of the length of these bonds on the 
solubility was studied. The molar solubilities in chloro- 
form, 1,2-dichlorobenzene, and water were compared with 
the metal-metal bond lengths but no correlation was found, 
probably because of the wide variation in the nature of the 
ligands. 

The solubility products of nickel dimethylglyoxime, 
nickel nioxime, and nickel heptoxime were measured at 
25°C. and at 40°C. Values of AF’, AH’, andAS° were cal- 
culated. The effect of metal-metal bonding on the solubil- 
ity product is discussed in terms of AHandAS. Nickel 
nioxime, and nickel heptoxime, whose ligands are much 
the same, can be compared on this basis. However, there 
is a very large difference between nickel nioxime and 
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nickel dimethylglyoxime that cannot be explained on the 
basis of metal-metal bond length. Thus the solubility is 
effected by the nature of the dioxime as well as by the 
strength of the metal-metal bonds. 

Values of the solubility products at 25° and at 40°C. are: 
nickel dimethylglyoxime 2.2 X 10 **, 5.9 K 10 ** nickel 
nioxime, 4.1 X 10 °°, 1.1 X 10 7’; and nickel heptoxime, 
fo Bae’ & Ss Bas 157 pages, $2.10. 


PERMANGANATE AS A REAGENT FOR THE 
SEPARATION AND DETERMINATION OF CESIUM 


(L. C. Card No. Mic 58-519) 


Wallace Henry Deebel, Ph.D. 
The Ohio State University, 1957 


The separation of cesium from rubidium and potassium, 
or the determination of cesium in the presence of rubidium 
and potassium, has been found to be one of the most diffi- 
cult problems of inorganic chemical analysis because of 
similarities in the chemical behavior of their ions and in 
the solubilities of their salts. In the perchlorate, cobalti- 
nitrite, and chloroplatinate methods for potassium, cesium 
is precipitated without any separation. In the method in 
which perchlorate is used to separate cesium, rubidium, 
and potassium as a group, cobaltinitrite to separate ce- 
sium and rubidium from potassium, and both antimony tri- 


chloride and silicotungstic acid in turn to separate cesium > 


from rubidium, much time is consumed. A second method, 
in which 9-phosphomolybdic acid is used to separate ce- 
sium and rubidium from potassium, silicotungstic acid to 
separate cesium from rubidium, and chloroplatinic acid to 
precipitate cesium, is possibly better, but the separations 
are not entirely clean-cut. Still another method, in which 
perchlorate is used to separate potassium, rubidium, and 
cesium as a group from the other alkalies, gaseous hydro- 
gen chloride and absolute alcohol to separate cesium and 
rubidium from potassium, and alcoholic ammonium sulfate 
to separate cesium from rubidium, has the advantage of 
separating large amounts of cesium but is also time- 
consuming. What is needed is a simple direct method for 
the separation and determination of cesium. Sucha 
method has now been developed and is the subject of this 
dissertation. 

This new method depends on the precipitation of cesium 
as permanganate at a low temperature, The reagent is — 
ammonium permanganate, which is prepared by the inter- 
action of solutions of ammonium sulfate and barium per- 
manganate, 

The solution containing cesium as the chloride is re- 
duced to 1 ml. in volume, and the cesium is precipitated 
by adding an excess of reagent at about 0°C. The precipi- 
tate is filtered off in a weighed crucible, washed with pro- 
pionic acid, dried for an hour at about 120°C., and weighed. 
The results are quantitative. 

A volumetric modification consists in dissolving the 
cesium permanganate with an excess of standard oxalic 
acid and titrating the excess of acid with a standard per- 
manganate solution, 

By this new method moderate amounts of cesium may 
be separated from small amounts of rubidium and from 
large amounts of potassium, The gravimetric determina- 





tion of cesium as the permanganate is more rapid than any 
previously published method, and the volumetric modifica- 
tion is still more rapid. 49 pages. $2.00. 


KINETICS OF THE ACID HYDROLYSIS (AQUATION) 
AND ISOTOPIC EXCHANGE OF CHLORIDE WITH 
TRICHLOROAMMINEPLATINATE(II) COMPLEX 
IN AQUEOUS SOLUTION 


(L. C. Card No. Mic 58-1035) 


Thomas Smith Elleman, Ph.D. 
Iowa State College, 1957 


Supervisor: Don S. Martin 


The acid hydrolysis of [Pt(NHs)Cls] ion and the iso- 
topic exchange of the coordinated chlorine with solution 
chloride were thoroughly investigated in aqueous solutions. 
The [Pt(NHs)Cls] complex was observed to undergo a 
slow, reversible replacement of a chloride ligand by the 
water solvent to form a slightly stable aquo-complex. 


Ki 





(1) [Pt(NHs)Cls]” + HeO [Pt(NH, )CL, (H, O)] + Cl 


kK -1 


The existence of a second acid hydrolysis reaction was 
also established. 


(2) [Pt(NH,)Clo(H20)] +H20 —=2= [Pt(NH,)C1(H20)2]* + cl” 


The rate and equilibrium constants for the first acid hy- 
drolysis were obtained over the temperature range 0.0°C. 
to 35.0°C. At 25.0°C., ki = 0.0148 hr. * andk-_, = 8.88 1. 
moles * hr. *. AH,* is 18.9 kcal. and AH.* is 16.8 kcal. 
Approximate values for the rate constants for the second 
acid hydrolysis were obtained at room temperature (24 + 
1°C,). The values are: kz = 0.035 hr.’ and k-2 = 700 1. 
moles * hr. *. 

Chlorine -36, a 0.71 mev. 8 emitter with a 3.7 x 10° 
year halflife, was used as a tracer for the ligand exchange 
studies, It was found that the first and second acid hydrol- 
ysis reactions did not explain all the observed exchange. 
A series of exchange experiments were performed under 
conditions which minimized exchange through the observed 
acid hydrolysis reactions, It was found that additional 
chloride independent exchange reactions occurred with the 
[Pt(NHs)Cls] and [Pt(NHs)Cl2(H2O)] complexes. 


(3) [Pt(NHs)Cls]~ + Cl —“—>[Pt(NH;)CleCl*]” + C17 


(4) [Pt(NH,)Clo(H20)] +C1*-_“_, [Pt(NH,)C1C1*(H20)] +C1- 


At 25,0°C., k' is 0.007 hr.’ and k"is 0.4 hr. *. Reactions 
(1), (2), (3), and (4) satisfactorily explained the observed 
exchange results for all the experimental conditions. 
Attempts were made to establish the stereochemistry 
of the first acid hydrolysis complex. It was observed that 
two chloride fractions with different specific activities 
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could be obtained from [Pt(NHs)Cl2(H20)] which had been 
partially equilibrated with chloride tracer solution, Ex- 
change curves obtained from the chloride exchange with 
[Pt(NHs)Cl2(H2O)] corresponded to calculated curves only 
when the calculations assumed different exchange rates 
for the two chlorides. These observations indicated dis- 
tinguishable chlorides in [Pt(NH;)Cl2(H20)]. It was thus 
concluded that the cis- rather than the trans- isomer was 
formed during the first acid hydrolysis. 

137 pages. $2.00. 


I, X-RAY FLUORESCENT SPECTROGRAPHIC 
ANALYSIS OF PLATINUM, PALLADIUM, 
RHODIUM, AND-IRIDIUM. II. ION EXCHANGE 
MEMBRANE-ELECTRODIALYSIS STUDY OF 
SOME RHODIUM AND IRIDIUM COMPOUNDS. 


(L. C. Card No. Mic 58-532) 


Eero Arnold Hakkila, Ph.D. 
The Ohio State University, 1957 


I, A rapid and accurate x-ray fluorescent method for 
determination of mixtures of platinum, palladium, rhodium, 
and iridium has been devised. One-milliliter samples are 
absorbed on Eaton-Dikeman Number 652 chromatographic 
paper and are dried, X-ray intensity is counted at the 
platinum Lg, , palladium Kq, rhodium Kg, and iridium 
La, lines. Interferences from line proximity are cor- 
rected from calibration curves. No enhancement or ab- 
sorption interferences were found in the concentration 
ranges studied. 

A determination of rhodium in the concentration range 
0.01 to 0.10 mg./ml. has been developed with the use of — 
palladium as an internal standard. Samples are evaporated 
on 1/2 inch microscope cover glasses. The method is ac- 
curate to 0.007 mg./ml. in a large excess of iridium. 

Il, The separation of rhodium and iridium is the most 
difficult and time-consuming in the platinum metal group. 
Ion exchange membrane -electrodialysis provides a good 
method of separating cations and anions. McKay has in- 
dicated that iridium (III) forms an anionic chloride com- 
plex; rhodium (III), a cationic complex. Kriege has re- 
ported that Versene complexes with iridium (IV) to form 
an anion but rhodium (III) does not complex. Berg and 
Senn reported that thiourea complexes with iridium (IV) to 
form an anion whereas rhodium (III) forms a cationic com- 
plex, The chloride, Versene, and thiourea complexes of 
iridium and rhodium should be separable by ion exchange 
membrane -electrodialysis. 

A four-compartment ion exchange membrane- 
electrodialysis cell was devised, and its operation is de- 
scribed, 

The iridium (III) chloride and iridium (IV) Versene 
complexes were found to be anions when prepared and kept 
in hydrochloric acid solution. At a pH greater than 10, 
both become cations and do not revert to anions on reacid- 
ifying. Anionic chlororhodite was found to form an anionic 
complex with Versene, as indicated by ultraviolet absorp- 
tion curves, precipitation observations, and ion migration. 
The yellow cationic Rh(3H2O)-Cl; does not readily com- 
plex with Versene. Thiourea reduces iridium (IV) to the 
trivalent state and forms cationic and neutral, but no ani- 
onic, complexes with iridium (III) and rhodium (II). 





Three different methods of separation of rhodium and 
iridium in the presence of chloride and Versene were 
achieved. No separation of the thiourea complexes could 
be made, 89 pages. $2.00. 


STUDIES ON THE SYNTHESIS OF 
CHLORAMINE AND HYDRAZINE 


(Publication No. 24,542) 


Floyd Tapp Neth, Ph.D. 
The Ohio State University, 1952 


Introduction and Historical Review 

The first recorded preparation of hydrazine was the 
work of Curtius’ in 1887. He prepared inorganic salts of 
hydrazine by methods involving the reduction of com- 
pounds containing a nitrogen to nitrogen bond. Since then, 
hydrazine has been prepared by numerous methods involv- 
ing the reduction of compounds containing a nitrogen to 
nitrogen linkage as well as by the decomposition or the 
oxidation of ammonia. 

Raschig* in 1907 patented a process for the prepara- 
tion of hydrazine by the reaction of sodium hypochlorite 
with aqueous ammonia in the presence of excess sodium 
hydroxide. He postulated a two-step process. The first 
step is the reaction of sodium hypochlorite with ammonia 
to form chloramine. 


NaOCl + NHs + NaOH > CINH2 + NaCl + H20 (1) 


The second step is the reaction of chloramine with ammo-_ 
nia to form hydrazine. 


CINH, + 2NH; ——>Ne2H. + NH,.Cl (2) 








Reaction (1) is fast and nearly quantitative, whereas reac- 
tion (2) is slow and accompanied by yield reducing side 
reactions. The most important of these is the reaction of 
chloramine with some of the hydrazine formed by reac- 
tion (2). 





2CINH2 + N2H, 


»2NH.Cl + No (3) 


Raschig found that the yields of hydrazine are improved 
by increasing the dilution of the reaction mixture and by 
adding such products as glue and gelatin to the reaction 
mixture. These materials form complexes with heavy 
metal ions, which catalize reaction (3). 

Sisler and Mattair® have recently shown that hydrazine 
can be produced by the direct reaction of chlorine with 
large excesses Of ammonia. They were able’ to accom- 
plish this from the reaction of anhydrous chlorine with an- 
hydrous liquid ammonia, the reaction of anhydrous chlo- 
rine dissolved in carbon tetrachloride with anhydrous 
liquid ammonia, and the reaction of anhydrous gaseous 
chlorine, diluted with nitrogen, with anhydrous gaseous 
ammonia, followed by the reaction of the chloramine thus 
formed with a large excess of liquid ammonia. All the 
reactions were run at -78°C. Large excesses of ammonia 
seemed to be essential for the success of the process. 

The present research was undertaken for the purpose 
of developing the Sisler-Mattair process to such an extent 
that it would become an economical process for the large 
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scale manufacture of hydrazine. In pursuing this objective 
the following steps were investigated: (a) the preparation 
of chloramine by the gas phase reaction of chlorine with 
ammonia, (b) the preparation of hydrazine by the liquid 
phase reaction of chloramine with ammonia, and (c) the 
isolation of anhydrous hydrazine from the solution of hy- 
drazine and ammonium chloride in liquid ammonia. 


The Preparation of Chloramine 

The reaction of chlorine and ammonia in the gas phase 
was studied to determine the effects of various conditions 
upon the yield of chloramine. At first the apparatus de- 
signed by Mattair was used. This consisted of a 65 cm, x 
0) mm, pyrex glass tube fitted at each end with rubber 
stoppers. The inlet stopper was fitted with five 8 mm. 
pyrex glass tubes arranged at the center and four corners 
of a square. The outer tubes, through which the ammonia 
entered, ended in jets directed across the mouth of the 
center tube. The center tube, through which a mixture of 
chlorine and nitrogen entered, was slightly flared at the 
end, It was fitted with a small diameter glass rod, used to 
remove ammonium chloride which tended to bridge across 
the mouth of the tube as the reaction progressed. 

The effect of the length of time the gases were allowed 
to react was studied. It was found, in general, that the 
yield of chloramine decreased with the length of the run. 
This is attributed to the deposition of ammonium chloride 
in the vicinity of the reaction zone, 

The effect of the mole ratio of ammonia to chlorine 
upon the yield of chloramine was investigated. It was found 
that this has little effect upon the yield as long as the 
ratios do not approach stoichiometric quantities. 

The effect of cooling the reactor walls to about 10°C 
was investigated. It was found that this results in greatly 
reduced yields of chloramine. This is attributed to the 
fact that adsorption of chloramine occurs to an appreciable 
extent on the walls at these temperatures, where it subse- 
quently undergoes decomposition. 

The effect of eliminating the nitrogen as a chlorine dil- 
uent was investigated, It was found that the use of nitrogen 
in the chlorine stream is necessary to maintain high yields 
of chloramine. However, efficient methods for mixing the 
chlorine and ammonia and removing the solid ammonium 
chloride from the reaction zone might well eliminate the 
necessity for the nitrogen. | 

The results using the apparatus designed by Mattair, 
though good enough to show general trends, were erratic 
and poorly reproducible. This is attributable also to the 
deposition of ammonium chloride at the mouth of the chlo- 
rine inlet. To eliminate this, a crude electrostatic pre- 
cipitator was constructed, It consisted of a glass bead, 
plated with platinum and fused onto a platinum wire, con- 
necting with a lead wire through a piece of glass tubing. 
This was placed about 1 1/4 inches directly in front of the 
mouth of the chlorine inlet tube and charged with about 10 
kilovolts D.C. As the reaction continued, ammonium chlo- 
ride bridged from the outer edges of the chlorine inlet 
tube to the bead electrode. This deposit dropped off as its 
weight became too great for it to support itself. In this 
manner the mouth of the chlorine inlet was kept relatively 
clear for considerable periods of time. The yields of 
chloramine using the electrostatic modification did not de- 
crease appreciably with the length of the run up to a pe- 





riod of one hour, and the results were readily reproducible. 


From this it was concluded that the ammonium chloride 





deposits in the vicinity of the reaction zone are largely 
responsible for low yields of chloramine, It is known that 
chlorine will react with chloramine to yield dichloramine 
and hydrogen chloride (4). Another mole of chlorine will 
react with the dichloramine to yield nitrogen trichloride 
and hydrogen chloride (5). 


Cle + CINH2 — NHCl2 + HCl (4) 
Cle + NHCle ——NCls + HCl (5) 


Hydrogen chloride of course, reacts with ammonia to yield 
ammonium chloride, and nitrogen trichloride reacts with 
ammonia to yield nitrogen and ammonium chloride. 


NCls + 4NH3 >3NH,Cl + No (6) 


If the ammonium chloride deposits should build up in 
such a way that the flow of ammonia around the immediate 
vicinity of the chlorine outlet were inhibited, local excesses 
of chlorine could develop and loss of chloramine could oc- 
cur by the above mechanism. 








The Preparation of Hydrazine 

The effect of the mole ratio of ammonia to chloramine 
upon the yield of hydrazine by the reaction of chloramine 
with liquid ammonia, 


NH2Cl + 2NHs ———N2H, + NH,Cl, (2) 


was investigated at 25°C, 50°C, 80°C, and 100°C. The re- 
sults, shown in Table I, indicate, in the first place, that the 
yield of hydrazine increases with increased dilution of the 
reaction mixture at every temperature investigated. In- 
deed the general shape of the mole ratio ammonia to chlo- 
ramine vs. yield of hydrazine curve is the same at all the 
temperatures. 

These results show, in the second place, that the yield 
of hydrazine is increased by running the reaction at higher 
temperatures. Consider, for example, the yields of hydra- 
zine at a mole ratio of 300:1 at the various temperatures. 
At -78°C (Mattair) the yield is 31 per cent. At 25°C, 50°C, 
80°C and 100°C, the yields are respectively 53, 60, 66 and 
70 per cent. Yields in excess of 80 per cent were realized 
at 100°C and mole ratios above 400. 

As in the Raschig synthesis, the principal yield reduc- 
ing reaction, it seems, is that of chloramine with hydrazine. 


2C1NH2 + N2 Ha ———> 2NH,Cl + No (3) 


Both of these reactions go to completion, for no chloramine 
is present when the reactions have gone to completion and 
chloramine can not be formed by the reverse of either 
reaction. Both the effects of temperature and mole ratio 
are in accord with this conclusion. Increasing the temper- 
ature results in improved yields because the temperature 
coefficient of reaction (2) is greater than that of reaction 
(3), and the ratio of the rates of reaction (2) to reaction (3) 
is increased. Increasing the mole ratio of ammonia to 
chloramine increases the yield of hydrazine by decreasing 
the rate of reaction (3) while having little effect upon the 
rate of reaction (2). By diluting the reaction mixture the 
number of collisions between chloramine molecules and 
hydrazine molecules per second is decreased and the num- 
ber of collisions between chloramine molecules and am- 
monia molecules per second is little changed. 








The Isolation of Anhydrous Hydrazine 
The liquor from the reaction of chloramine with liquid 
ammonia consists of a solution of hydrazine, ammonium 
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Table I 


The Effect of Mole Ratio and Temperature upon the 
Yield of Hydrazine in Liquid Ammonia 


Mole Ratio Temperature Per Cent Yield 
NHs :CINHz2 (deg. C) N2 HH, 


139 25 28.3 
196 . 43.5 
285 | 02.6 
313 04.8 
328 07.0 
391 63.1 


125 24.7 
153 32.5 
244 51.5 
275 56.1 
278 57.3 
298 59.7 
352 66.7 
601 73.7 


46 20.0 

92 36.2 
133 43.7 
201 04.9 
207 00.4 
214 06.4 
256 60.9 
284 64.6 
322 67.0 
397 71.8 
O15 73.5 


65 32.6 

91 41.0 
165 06.1 
231 63.1 
241 64.5 
306 70.6 
408 80.4 


ion, and chloride ion in liquid ammonia. Evaporation of 
the ammonia leaves a residue of hydrazine hydrochloride 
and ammonium chloride because of a shift in the following 
equilibrium due to the volatility of ammonia: 


N2H« + NH,Cl —N2Hs Cl + NHs (7) 


2323 3 
=) 


232332 3232 3 3 01 


© 


So 8. eS 2 6 Ss Bea 


— 
© 


Se 6s: 8 8 2a 


Two methods of obtaining anhydrous hydrazine from 
these mixtures were developed, using sodium as the raw 
material, In the first, a solution of sodium in liquid am- 
monia, equivalent in quantity to the chloride present in the 
reaction liquor, is added, slowly and with stirring, to the 
solution of hydrazine and ammonium chloride in liquid am - 
monia. 


Na + NH, + Cl ——>NaCl + NH; (8) 


Sodium chloride precipitates and can be filtered off, leav- 
ing a solution of hydrazine in liquid ammonia. Evaporation 
of the ammonia leaves a residue of hydrazine and a small 
amount of sodium chloride. Simple distillation removes 
the hydrazine as the pure anhydrous product. 

In the second method, a solution of sodium methylate 
in methanol is added, in equivalent quantities, to a mix- 
ture of hydrazine hydrochloride, ammonium chloride, and 
methanol. 





2NaOCHs3+ NeHsCl + NH4Cl—>2NaCl +N2H4+NH3s+CHsOH (9) 


Sodium chloride precipitates and can be filtered off, leav- 
ing a solution of hydrazine and ammonia in methanol. An- 
hydrous hydrazine can be obtained by fractionation of this. 

Although sodium is the material used up in both proc- 
esses, the chemistry involved in the two is different. The 
first involves an oxidation-reduction mechanism in which 
the ammonium ion is reduced by the sodium; the second 
involves an acid-base reaction in which the stronger base 
sodium methylate replaces the weaker bases hydrazine 
and ammonia from their salts. 


The Preparation of Hydrazine in Water and Methanol Solu- 
tions ~~ 

~ The discovery of a method of preparing anhydrous 
chloramine in large quantity has made possible the inves- 
tigation of its reaction with ammonia in various solvents. 
Boatman* has made exploratory investigations in a number 
of solvents. He obtained high yields of hydrazine by the 
reaction in cyclohexylamine, which reaction he investi- 
gated systematically. Exploratory experiments in which 
hydrazine was prepared by the reaction of chloramine with 
ammonia in solutions of sodium methylate in methanol 
were made in the present investigation. 

Audrieth and Ogg” have stated that excess sodium hy- 
droxide is necessary to obtain high yields of hydrazine by 
the reaction of chloramine with aqueous ammonia. Raschig 
claimed that traces of hydrazine can be detected in the re- 
action of chlorine with aqueous ammonia. 

An investigation was made to test the validity of these 
statements. Suprisingly high yields of hydrazine can be 
obtained by the reaction of chloramine with aqueous am - 
monia in the absence of added alkali. The yields are 
slightly lower than those in liquid ammonia, at correspond- 
ing concentrations of chloramine, but the curves obtained 
by plotting the molarity of chloramine against the percent- 
age yield of hydrazine are the same shape in both cases. 

Furthermore, we found that hydrazine can be prepared 
by the reaction of chlorine, diluted with nitrogen, with 
aqueous ammonia. The curve obtained by plotting the mo- 
larity of chlorine (chloramine) against the percentage 
yield of hydrazine has the same shape as the correspond- 
ing curves in the cases of chloramine in aqueous and 
chloramine in liquid ammonia. The yields, however, are 
much lower. 

It seems reasonable to ask why the above results were 
attainable when earlier investigators had failed. A number 
of reasons may be suggested. The early investigators may 
not have allowed their reactants to stand long enough for 
the reaction to go to completion. Twenty-four hours was 
insufficient time; it was necessary to allow 48 hours for 
the completion of the reaction in aqueous solution. The 
earlier investigators may have used impure reagents, It 
is well known that traces of heavy metal ions catalize the 
reaction of chloramine with hydrazine. A third reason for 
the poor results of earlier investigators may have been the 
failure to seal their reaction flasks. If allowed to stand 
open, ammonia will evaporate from a solution of chloramine 
in aqueous ammonia and the ratio of ammonia to chloramine 
will be reduced. Diluting the chlorine, used in the reaction 
of chlorine with aqueous ammonia, with nitrogen may also 
have been largely responsible for the success of the reac- 
tion in this investigation. 
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AN INVESTIGATION OF THE DISSOCIATION AND 
RACEMIZATION OF TRIS(2,2'-BIPYRIDINE) 
IRON(II) AND TRIS(1,10-PHENANTHROLINE) 

IRON(II) IONS IN WATER-METHANOL MIXTURES 


(Publication No. 24,923) 


Lester Seiden, Ph.D. 
Northwestern University, 1957 


In hopes of obtaining a fuller understanding of the 
mechanism by which the complex ions Fe(bipy)3* and 
Fe(phen)2* dissociate and racemize, an investigation was 
undertaken into the kinetic aspects of these processes in 
water-methanol mixtures. It was hoped that useful corre- 
lations could be made between rate behavior and solvent 
composition, 

Since the dissociations were followed spectrophotomet- 
rically, it was necessary to introduce reagents to cause 
the decomposition of the complexes. It was soon apparent, 
however, that the behavior of these complexes in alcoholic 
solution was greatly affected by the presence of quite low 
concentrations of extraneous anions, a factor which is not 
highly important in aqueous solutions. This complication 
tended to preclude comparisons between the two media 
based solely on solvent composition. 

The measured dissociation rate constants, kg, for both 
complexes were found to be greatly increased, in methanol, 
by the presence of chloride ion. The effect of bromide ion, 
although similar, was found to be much weaker. The acid. 
dependence of kg for Fe(bipy)3 .. which is quite apparent 
in water, was found to be effectively masked in alcoholic 
solutions containing chloride ion, kg being dependent 
solely on the chloride concentration. In bromide solutions, 
however, this acid dependence was still noticeable. 

The effect of perchlorate ion on k, was found to be 
negligible. Therefore, a study of the solvent dependence 
of k, for both complexes was made, using Ni(C10,)2 to 
effect the dissociations. The results showed a very 
marked degree of similarity in the dissociative behavior 
of both complexes in solvents containing appreciable 
amounts of methanol. kg shows a general increase with 
rising methanol content, but decreases markedly in pure 
alcohol. 





Explanations can be made for the effects of anions on 
kg in terms of ion pair formation. The increases in the 
value of kg due to increasing alcohol content of the solvent 
are thought to be a manifestation of the decreasing degree 
of solvation of the complex ions. The abrupt decrease of 
the rate constant in pure alcohol is apparently an indica- 
tion of the participation of water in the dissociation process. 

The solvent dependence of k;, the racemization rate 
constant, was also similar for both complexes. k; was 
found to increase rapidly with increasing methanol concen- 
tration. A comparison of dissociation and racemization 
data indicates that this is due almost entirely to an in- 
crease in the rate of intramolecular rearrangement of the 
ligands. : 

Again, an explanation can be made on the basis of a less 
rigid solvation sphere, allowing freer movement of the 
ligands around the central metal atom. 

105 pages. $2.00. Mic 58-4542 


REACTIONS OF OXIDES OF NITROGEN 
WITH THE BORON HALIDES 


(L. C. Card No. Mic 58-570) 


Robert Wright Sprague, Ph.D. 
The Ohio State University, 1957 


Although the acidic nature of the oxides of nitrogen is 
well known, little attention has been given to their behavior 
as bases toward stronger Lewis acids. The research was 
undertaken to investigate such basic behavior toward the 
boron halides. It has been established in the study that 
very stable compounds are formed from reactions of the 
oxides of nitrogen N2Os, N2O4, and N2Os with BFs. From 
the evidence of chemical analysis, infrared spectra, x-ray 
powder data, electrical conductivity, and magnetic suscep- 
tibility data, these compounds are formulated as nitrosyl 
and nitryl mono- and difluoboro nitrates and nitrites. The 
reaction of N2O, with boron trifluoride in the presence of 
ozone produces nitryl difluoboro-peroxy nitrate, The re- 
actions of the solid salts potassium nitrate and sodium 
nitrite with boron trifluoride are shown to yield the nitro- 
syl and nitryl salts mentioned above, as sublimates and 
‘residues consisting of mixtures of potassium fluoborate 
or sodium fluoborate and boric oxide. The reactions of 
N,O, with boron trichloride and boron tribromide lead to 
formation of nitrosyl chloride and boric oxide as the prin- 
cipal products, with indications of unidentified substances 
in smaller quantity. 

In the course of the research, criteria were developed 
for identification of NO*+ and NO2* ions from infrared ab- 
sorption spectra. X-ray powder data for all of the reac- 
tion products and a few references materials are presented. 

The reactions investigated are summarized as follows: 


(1) N2Os + 2BFs —>N20s2BFs 

(2) N2O, + 2BF3;—>N20,4-2BFs 

(3) N,O,+ 2BF, + O,—>N,0,-2BF, 

(4) N2Os + BF; —>N20s-BFs 

(5) 6KNOs + 14BFs —>3 N2Os-2BFs + 6KBF, + B2Os 
(6) 6NaNOz + 14BFs; 33 N2Os2BFs + 6NaBF, + B2Os 
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(7) N2O,g + BCls—>NOC1 + B2Oz3 + (7) 
(8) N2O,. + BBrs——>NOBr + B2Os + (?) 


The reaction products are formulated as follows: 


Structural Formulation 


/OBFs . 
= ar 


Product 





N2032BFs 
OBFs 


é ong | 
N 


q \OBFs 


PBF s 4 
O-O-N 
% \OBF; 


i /OB Fs; 
NO2 O-N. 
5 O 


N20, ‘2BFs NO2” 


N2O6°2BFs 


N2Os‘BF's 





A reaction mechanism is proposed to account for the 
formation of these reaction products. 197 pages. $2.60. 


A STUDY OF SOME REFRACTORY 
SILICIDES AND GERMANIDES 


(Publication No. 21,316) 


A. G. Tharp, Ph.D. 
Purdue University, 1957 


Major Professor: Alan W. Searcy 


The heats of formation of the molybdenum silicides, 
MoSiz, MosSis and Mo;Si, were determined by measuring 
the equilibrium decomposition pressure of the three sili- 
cides, The pressures were measured by determining the 
rate of escape of silicon vapor through an effusion hole of 
known size and geometry. The resulting pressures were 
calculated with the Knudsen effusion equation. 

Plots of the logarithm of pressure versus the reiprocal 
of absolute temperature showed considerable scatter in 
the data for MoSiz and Mo;Si. A similar plot of the Mo,Si, 
data gave a relatively smooth curve. The scatter in the 
Mo;Si data was determined to be in large part due to pro- 
gressive sintering of the Mos;Si sample, and this resulted 
in a depletion of silicon from the surface of the sample. 
This effect was minimized by crushing the sample after 
each vapor pressure determination and degassing before 
the next determination. Molybdenum vapor pressure cells 
were used for all determinations except two for which a 
tungsten cell was used. | 

The scatter in the MoSiz data was concluded to be due 
to the diffusion and escape of silicon vapor through the 
small, exposed area around the effusion hole in the thin 
tungsten vapor pressure cell cover. 

Because of the scatter in the data, it was concluded 
that the most meaningful way to determine the heats of 





formation was by estimating the third law data and using 
these estimated data to calculate the heat of formation from | 
the free energies of dissociation determined experimentally. 
These heats of dissociation and the heat of sublimation of 
silicon gave the following heats of formation at 298°K: 


Si(,) + 0.9Mo(,) = 0.9MoSiz(;) SH = -11.244.0 kcal. 
Si(s) + 1.67Mo(,) + 0.33MosSiy,) AH = -2173.5 kcal. 
Si(s) + 3Mo(s) = MosSijg) AH = -21.473.0 kcal. . 


The heat of sublimation of silicon was taken to be 112 
kilocalories per gram atom of silicon. 

Structural studies were carried out on the thorium- 
germanium, thorium -silicon, and uranium-geranium sys- 
tems. Samples were prepared by heating the powdered 
elements in vacuum. The resulting phases were identified 
by X-ray powder diffraction analysis. 

The structures for two thorium germanides, ThGe and 
ThsGez2, were determined. ThGe is cubic, NaCl type, with 
a, = 6.044 +0,001A, ThsGe, was shown to be tetragonal 
with space group P4/mbm symmetry and with a, = 7.971 + 
0.004A and co = 4.170 ¢ 0.003A. The phase of highest ger- 
manium content, ThGe2.7+o.3 was shown to be cubic with 
@ =11.72A. The space group and atom positions were un- 
determined. 

B-ThGez, whose structure was previously known, was 
shown to be of real composition ThGei.sto.2. The struc- 
ture is distorted from the ideal hexagonal structure. The 
thorium germanide phase of lowest germanium content is 
ThGeo.sto.2. The structure of this phase is unknown. 

The thorium -silicon system was studied in detail. The 
structures of @-ThSiz, ThSii.s+0.2, ThSi, and ThsSiz were 
confirmed. ThSii.sto.2 was shown not to be a high temper- 
ature structure form of ThSiz, but it is a phase of less 
silicon content than the a-ThSiz phase. 

A phase corresponding to ThSi;.5+9.2 was prepared from 
uranium and germanium. There was, however, no uranium 
germanide phase isostructural with the MSiz phases of 
thorium and uranium. 

Reactivities of some thorium germanide and thorium 
silicide phases with several common chemical reagents 
were determined. 135 pages. $2.00. Mic 58-4543 


THE REACTION OF IRON() WITH THE 
VIC-DIOXIMES IN THE PRESENCE OF AMINES 


(L. C. Card No. Mic 58-1060) 


Warren Todd Trask, Jr., Ph.D. 
Iowa State College, 1957 


Supervisor: Charles A. Goetz 


The reaction of Fe(II) with a vic-dioxime and amine to 
form a red-violet ternary complex has been known for 
over fifty years. It has always been assumed that the 
formula of the complex is Fe(DH), (A),, where DHz2 repre- 
sents a vic-dioxime and A represents an amine. The 
color produced by the reaction has been used to develop 
several analytical methods for iron, but the exact nature 
of the reaction itself has never been firmly established. 
There were three objectives of the research described 
herein, The first was the determination of the nature of 
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the reaction or reactions involved in the formation of the 
red Fe(II)-vic-dioxime-amine complex or complexes. The 
second was. to study the properties of a newly synthesized 
and unstudied vic-dioxime as applied to the determination 
of iron. The third to generally evaluate the reaction as ‘a 
colorimetric method for iron. 

2,2'-pyridildioxime had been previously reported in the 
literature but no conditions were given for preparation. In 
method developed, 2,2'-pyridil was prepared in basic 
aqueous solution. The first acidic dissociation constant of 
this compound was found to be 7.1 x 10°” by a spectropho- 
tometric titration method. 2,2'-pyridildioxime does not 
appear to have the familiar anti- configuration. 

Most of the information obtained about theternary com- 
plexes was derived from their visible spectrum. It was 
found that the complexes are most stable in the pH range 
9.5-10.3. In addition a spectral shift was observed when 
the various Fe(II)-vic-dioxime amine complexes were al- 
lowed to stand for two to six hours. By the method of con- 
tinuous variations this shift was shown to be due to a 
change in the vic-dioxime to iron ratio. The first complex 
formed exhibited a ratio of two to one. After equilibrium 
was attained a ratio of one to one was found. The four vic- 
dioximes studied (1,2-cyclohexanedione-dioxime, 1,2- 
cycloheptanedionedioxime, 2,3-butanedionedioxime, and 
2,2'-pyridildioxime) in conjunction with various amines all 
formed Fe(II) complexes which conformed to Beer’s law. 

Apparent stability constants were established for vari- 
ous Fe(II)-vic-dioxime-amine complexes by the log-ratio 
method, These studies also yielded the combining ratio of 
each complex. In general combining ratios of one to one 
and apparent stability constants of 10*-10° were found. 

Simple ion migration experiments were performed to 
determine the ionic charge of the various complexes. In 
almost every case, some migration of the complex toward 
the anode was noted, particularly where the vic-dioxime 
concentration was high, en 

It was concluded that the ternary complexes should not 
be used in colorimetric iron determinations. The proper- 
ties of 2,2'-pyridildioxime were found to differ markedly 
from better known vic-dioximes. The formation of the 
ternary complexes was shown to involve a preliminary co- 
ordination of two singly ionized vic-dioxime ions, followed 
by a gradual change to coordination of one doubly ionized 
vic-dioxime ion. It was also shown that with a large 
enough vic-dioxime excess two doubly ionized vic-dioxime 
molecules may be coordinated. 127 pages. $2.00. 





CHEMISTRY, ORGANIC 


I. THE DEGRADATIVE REARRANGEMENT OF 

SCOPINIUM BROMIDE. II. DERIVATIVES OF 

HOMOPSEUDOPELLETIERINE: COMPLETELY 
ENOLIC BETA-KETOESTERS. 


(L. C. Card No. Mic 58-848) 


Orville Lamar Chapman, Ph.D. 
Cornell University, 1957 





I, 


In 1928* it was reported that scopinium bromide (I) on 
treatment with base gave meta-hydroxybenzaldehyde (II). 
This surprising report has been questioned, partly on the 
basis of the inefficacious procedure given for the prepara- 
tion of I. Scopinone (6,7-epoxytropinone, III), 4,5-epoxy- 
tropone (IV), and ¥-tropolone (V) have been considered as 
possible intermediates in the transformation of I to II. 


A: R=R'=H 
B: R=R' CO2C2Hs; 
C: R=H; R' = CO2C2H; 


Scopinone, prepared by the method of Heusner, was 
found to give II in water at room temperature after four 
hours (16%), or better, in hot aqueous sodium bicarbonate 
(41%). These observations appear to verify the rearrange- 
ment of I to II reported earlier. Scopinone is almost 
certainly an intermediate. Consideration of possible acid- 
catalyzed variants of steps proposed for the base- 
catalyzed rearrangement of III to II suggested an acid- 
catalyzed rearrangement of III to II not possible for I to II. 
The acid-catalyzed rearrangement of III to II has now 
been realized. This observation explains the obtention of 
meta-hydroxybenzaldehyde on chromic acid oxidation of 
pseudo-scopine” and the failure of attempts to prepare III 
by the Robinson-Schépf “biosynthetic” technique. ° 

The data available do not permit conclusions to be 
drawn concerning the intermediacy of 4,5-epoxytropone in 
the conversion of I to II. 

Base -catalyzed degradation of teloidinone methobromide 
(68,7B-dihydroxytropinone methobromide) gave ¥-tropolone 
in yields up to 45%. Degradation of teloidinone acetonide 
methobromide gave ¥-tropolone in 41% yield. Base- 
catalyzed degradation of 68-hydroxy-78-methoxytropinone 
methobromide followed by acid hydrolysis gave ¥-tropo- 
lone in 66% yield. Finally, 68, 78-dimethoxytropinone 
methobromide in hot aqueous sodium bicarbonate gave ¥- 
tropolone methyl ether essentially quantitatively. This 
reaction makes Y¥-tropolone readily available for the first 
time. Gamma-Tropolone has been found to be stable in 
refluxing aqueous barium hydroxide, thus V cannot be an © 
intermediate in the transformation of I to I. 





IT. 


It has been reported that homopseudopelletierine (VI) 
on base-catalyzed degradation gives V.* The dibenzo- 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





788 CHEMISTRY 





derivative of VI (methiodide of VIIA) possesses structural 
features which preclude this type of rearrangement. This 
methiodide on treatment with base should then give 4,5,6,7- 
dibenzo-cyclonona=2,4,6,8-tetraenone. 

Diphenyl-2,2'-dialdehyde (VIII) has been prepared from 
phenanthrene via phenanthrene -9,10-quinone and trans -9, 
10-dihydrophenanthrene-9,10-diol. Attempts to prepare 
VIIA directly from VIII or by decarboxylation of VIIB or 
VIIC failed. VIIC has been prepared by treatment of the 
diester VIIB’ with sodium ethoxide in ethanol. VIIC in con- 
trast to VIIB formed a methiodide. Degradation of this 
methiodide gave no characterizable product. 

Examination of the infrared spectra of VIIB and VIIC 
led to the conclusion that these compounds exist solely as 
the enolic form in the solid state and in chloroform solu- 
tion. This conclusion has been confirmed by examination 
of ultraviolet spectra. Upon subtracting the diphenyl chro- 
mophore of 6-methyl-6,7-dihydro-5H-dibenz[c,e]-azepine 
from the spectra of VIIB and VIIC, spectra typical of eno- 
lized B-ketoesters remained. 
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POLYMER DEPOSITION ON CELLULOSE 
(Publication No. 24,898) 


Jack Edgar Cook, Ph.D. 
Northwestern University, 1957 


An explanation was sought in this investigation for the 
observation that ethyl acrylate can be polymerized in or 
on cellulosic materials in such a way as not to be ex- 
tracted therefrom by solvents in which the polymer is 
normally soluble. There are three possible explanations 
for this behavior. 1. The ethyl acrylate, as it polymer- 
izes, may bond itself chemically to the cellulose thereby 
producing the typical graft-type copolymer. 2. The ethyl 
polyacrylate, dispersed throughout the cellulose, may be 
difficult to abstract because of the carbohydrate envelope 
which protects the ethyl polyacrylate from solution by the 
aromatic hydrocarbon solvents. 3. A combination of the 
two possibilities above may be operating. 

Ethyl acrylate was polymerized in the presence of glu- 
cose, calcium 6-tritylgluconate, polyvinyl alcohol and 
tartaric acid. In all of these experiments the polyhydroxy 
substances appeared to be inert to the polymerizing ethyl 
acrylate system. The failure of tartaric acid to acquire 
any of the acrylic polymer indicates that abstraction of a 





hydrogen atom by a free radical proceeds less readily than 
addition of this free radical to the double bond of ethyl 
acrylate. Arguments are presented to show that the ex- 
tensive grafting of ethyl polyacrylate to cellulose would 
not be expected for reasons of diffusion. This theory 
coupled with the preferential addition of a radical to an 
Olefin when diffusion problems are absent, strongly indi- 
cates very little, if any, grafting to the cellulose. In all 
probability, there are occasional chemical ties connecting 
cellulose to the acrylate polymer and if so, such attached 
groups would exert a powerful solvent action on unattached 
ethyl polyacrylate. This would contribute towards the in- 
solubility of the polyacrylate in hydrocarbon solvents. 
Another contributing cause of this effect is the physical 
protection afforded the polyacrylate by the cellulosic 
framework, thereby preventing the hydrocarbon solvent 
from penetrating and dissolving the deposited synthetic 
polymer. 

An investigation was carried out to determine whether 
or not a polyhydroxyl system other than cellulose and with 
no carboxyl groups would show metal ion binding similar 
to that observed in cellulose. The cations tested were 
Ball | Call, Sri | Cul Mgil and Cellll. The compounds se- 
lected were cotton, sucrose, maltose, mannitol, inositol, 
1,2-cyclohexanediol and camphor. Not all of the metal 
ions were studied with each of these organic compounds. 
With the exception of cellulose, none of the “carbohydrate- 
like” materials gave any significant indication of associat- 
ing with the metal ions. 62 pages. $2.00. Mic 58-4544 


MECHANISM OF AROMATIC SUBSTITUTION 
BY PHENYL RADICALS 


(L. C. Card No. Mic 58-1038) 


John Fredric Garst, Ph.D. 
Iowa State College, 1957 


Supervisor: George S. Hammond 


The phenylation of aromatic compounds of benzcyl per- 
oxide and other sources of phenyl radicals may proceed 
via a mechanism in which the rate determining step is 
unimolecular in radicals or via a mechanism in which the 
rate determining step is bimolecular in radicals. The lat- 
ter mechanism provides a rationalization of the observed 
lack of great specificity among various substrates and 
possible sites of attack in one substrate. 

Radicals may also react with aromatic compounds 
bearing alkyl groups to abstract a-hydrogen atoms, the 
eventual product being a bibenzyl type compound. This 
reaction is probably unimolecular in radicals. Variations 
in radical concentrations in systems susceptible to both 
side chain and nuclear attack should lead to variations in 
the relative yields of products derived from side chain 
attack and nuclear attack if the two reactions are of dif- 
ferent molecularity in radicals. 

With this in mind, the yields of p-methylbiphenyl] in the 
phenylation of toluene by benzoyl peroxide 1-C** as a 
function of initial concentration of peroxide were meas- 
ured using the method of isotopic dilution. The results 
are given in Table 1. The results agree generally with 
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published values, but are not of sufficient precision to 
allow interpretation in terms of a mechanism, 


Table 1. Yield of p-methylbiphenyl from the reaction of 
benzoyl peroxide with toluene 





T(°C) Conc.®. 
80 io * 
80 10 * 
80 3x10 ° 7.44 
RR 10 ° 6.17- 7.89 


@Initial concentration of benzoyl peroxide in moles/liter. 

byield of p-methylbiphenyl based on the expectation of 
obtaining 1 mole of product from 1 mole of benzoyl perox- 
ide, 


¥(%)® 
8.10-10.5 
5.63- 6.19 








The decomposition of benzoyl peroxide in durene and 
mesitylene led to carbon dioxide and benzoic acid in the 
yields shown in Table 2. The variations in the yields of 
carbon dioxide in the decomposition of benzoyl peroxide in 
various solvents can be interpreted in terms of variations 
in the stabilization of the benzoyloxy radicals by weak 
complexing (pi complexing) with the solvents. 


Table 2, Yields of carbon dioxide and benzoic acid from 
the decomposition of benzoyl peroxide in aro- 
matic solvents | 





Carbon Benzoic 
T(T) P/s? _— dioxide(%)®  — acid(%) 


Mesitylene 89 0.0210 102 89 
89 .0525 99 88 


Durene 89 .0508 33 127 
89 .1015 29 130 
10075 .1015 62 100 


“The ratio of the number of moles of benzoyl peroxide 
to the number of moles of solvent used in the reaction. 
byield of product based on the expectation of 1 mole of 
product from 1 mole of benzoyl peroxide. 
91 pages. $2.00. 








SOME REACTIONS OF 1,6-Di-O- 
BENZENESULFONYL-D-MANNITOL 


(Publication No. 24,952) 


Carl G. Gustafson, Jr., Ph.D. 
University of Delaware, 1957 


Supervisor: Dr. Glenn S, Skinner 


1,6-Diamino-dideoxy-D-mannitol dihydrochloride has 
been synthesized by the following reaction sequence: 
D-mannitol —»1,6 -dichloro-dideoxy -D-mannitol —>1,6- 
dichloro -dideoxy -2,4;3,5-dimethylene -D-mannitol ——> 
1,6 -diamino -dideoxy-2,4;3,5-dimethylene-D-mannitol dihy- 
drochloride —~> 1 ,6-diamino-dideoxy -D-mannitol dihydro- 
chloride (I). This investigation concerns the successful de - 
velopment of another synthesis for this compound involving 
a more reactive intermediate, 1,6-di-O-benzenesulfonyl- 





D-mannitol (II), for the preparation of terminally substi- 
tuted mannitol derivatives. 

D-Mannitol was reacted with benzenesulfonyl chloride 
in pyridine at 0° to obtain (II). Ammonolysis of (II) in 
liquid ammonia yielded the benzenesulfonic acid salt of 
1,6-diamino-dideoxy-D-mannitol, which was converted to 
(I) by treating with concentrated hydrochloric acid. A by- 
product of the ammonolysis step was also isolated. By 
analysis and periodic acid oxidation studies this compound 
was identified as 1-amino-1-deoxy-3,6-anhydro-D-manni-— 
tol benzenesulfonate. 

The intermediate (II) readily reacted with formaldehyde 
and benzaldehyde to form 1,6-di-O-benzenesulfonyl-2,4;3,5- 
dimethylene -D-mannitol (III) and 1,6-dibenzenesulfonyl- 
2,3,4,9-dibenz ylidene-D-mannitol (IV) respectively. Re- 
action of both (III) and (IV) with sodium iodide in acetone 
yielded the previously known 1,6-diiododerivatives, thus 
establishing the structure of (Il). 

The intermediate (II) readily reacted with aniline to 
form 1,6-dianilino-dideoxy-D-mannitol. (III) reacted with 
aniline and thiourea yielding 1,6-dianilino-dideoxy -2,4;3,5- 
dim ethylene -D-mannitol and 1,6-diisothiouronium -dideoxy - 
2,4;3,5-dimethylene-D-mannitol dibenzenesulfonate (V). 
Alkaline hydrolysis of (V) gave 1,6-dithio-2,4;3,5-dimethyl- 
ene-D-mannitol. 80 pages. $2.00. Mic 58-4545 


SYNTHESIS OF STEROID PRECURSORS 
(L. C. Card No. Mic 58-1046) 


Barney Morris Kadis, Ph.D. 
Iowa State College, 1957 


Supervisor: Ernest Wenkert 


The reaction of dihydroresorcinol and methyl vinyl ke- 
tone under various reaction conditions is described. 

A methanol solution of dihydroresorcinol and methyl 
vinyl ketone in the presence of triethylamine led to a liquid 
which was treated with diazomethane, followed by reaction 
with potassium tert-butoxide in t-butyl alcohol to give an 
oil. Distillation of the oil, followed by chromatography 
led to 3,4-dihydro-5,6-dihydroxy-1(2H)-naphthalenone (I), 
Amax, 238 mu (€ 17,000), Amax, 285 mp (€ 12,000), m.p. 
195-96° C. Reduction of (I) in neutral medium afforded 
5,6,7,8-tetrahydro-1,2-dihydroxynaphthalene(II), A ,,4x. 
280 mu (€ 17,900), m.p. 69.5-70.5° C. 

Reaction of dihydroresorcinol and methyl vinyl ketone 


in the presence of triethylamine followed by chromatog- 


raphy on silicic acid-Celite gave A’ -2-B-carboxyethyl-3- 
methyl,5-a-butanone-cyclohexen-1-one (III) upon elution 
with petroleum ether-ether mixture. The low melting 
solid, 65-6° C., has a single absorption peak in the ultra- 
violet at 245 mu (€16,500). A 2,4-dinitrophenylhydrazone, 
m.p. 225-26° C., in the form of bright yellow crystals 
could be formed. 

Treatment of III with diazomethane followed by reac- 
tion with potassium tert-butoxide in t-butanol led to 3,4,5, 
6 -tetrahydro -7 -methyl-8-f8 -carboxyethyl-naphthadiene -2 
(1H)-one (IV). Recrystallization from benzene afforded a 
white crystalline material, m.p. 162-63" C., Aa. 298 u 
(€ 18,000). 

Reduction of (IV) by lithium aluminum hydride in 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





790 CHEMISTRY 





tetrahydrofurane yielded 3,4,5,6-tetrahydro-7-methyl-8- 
B-hydroxyethyl-naphthadiene-2(1H)-ol (V), m.p. 117-18" C., 
Amax, 245 mp (€ 21,700). Oxidation of (V) by manganese 
dioxide in chloroform solution afforded 3,4,5,6-tetrahydro- 
7-methyl-8 -8 -hydroxyethyl-naphthadiene -2(1H)-one (VI), 
m.p. 65-6° ose Amax, 300 muy (€ 13,400). 

Mechanistic pathways are discussed for the formation 
of the previously mentioned compounds. 54 pages. $2.00. 


THE DEHYDRATION OF HIGHLY BRANCHED 
TERTIARY ALCOHOLS AND RELATED STUDIES 


(Publication No. 24,957) 


George M. Knobl, Jr., Ph.D. 
University of Delaware, 1957 


Supervisor: Dr. W. A. Mosher 


Several highly branched tertiary alcohols were dehy- 
drated with B-naphthalene sulfonic acid giving rise to mix- 
tures of olefins. The olefinic mixtures were separated by 
distillation, either at atmospheric or reduced pressure, 
through Penn State columns containing metal helices. 

The olefins thus obtained were dissolved in glacial 
acetic acid and ozonized, The resulting ozonides were de- 
composed witha mixture of zinc dust and water. The alde- 
hydes and ketones obtained in this manner were easily 
identified by means of their 2,4-dinitrophenylhydrazones 
or by infrared spectra and other physical and chemical 
properties. These carbonyl components establish the iden- 
tities of the olefins which in turn allow a mechanism for 
the dehydration reaction to be written. 

The results of the dehydrations are in agreement with 
the Whitmore theory and are most logically interpreted by 
his carbonium -ion hypothesis. 

It has been found that tertiary alcohols of structure (A) 


OH 


' 

R? 
R Tertiar y-amyl or tertiary-butyl 
R’ = Ethyl, butyl, or isobutyl 


containing either two tertiary-amyl structures, two 
tertiary-butyl structures, or a tertiary-butyl and a 
tertiary-amyl structure along with another aliphatic group 
undergo cleavage to form, depending on the nature of the 
group, isobutylene or trimethylethylene and an olefin cor- 
responding to the other fragement. The greater percentage 
of the products, however, consist of the uncleaved, unre- 
arranged, normal olefin and a small amount of uncleaved, 
rearranged olefin. 

The alcohols dehydrated and the olefins obtained are 
as follows: 

3,3,5,5-Tetramethyl-4-n-butyl-4-heptanol yielded 5.1% 
of trimethylethylene, 18.2% of 3,4-dimethyl-3-octene, 41% 
of 3,3-dimethyl-4-tertiary-amyl -4-octene, and 9% of 3,4- 
dimethyl-4-tertiar y-amyl-2-octene. 

3,3,5,5-Tetramethyl-4-ethyl-4-heptanol yielded 4.3% of 
trimethylethylene, 10.2% of 3,4-dimethyl-3-hexene, 41% of 





4,.4-dimethyl-4-tertiar y-amyl-2-hexene, and 10% of 3,3,5, 
»-tetramethyl-4-ethyl-2-heptene. 

2,2,0-Trimethyl-3-tertiary -butyl-3-hexanol yielded 
13.1% of isobutylene, 23.2% of 2,3,4-trimethyl-2-hexene, 
39.9% of 2,2,5-trimethyl-3-tertiary -butyl-3-hexene, and 
5.7% of 2,3,5-trimethyl-3-tertiary -butyl-1-hexene. 

3,3,6-Trimethyl-4-tertiary -butyl-4-heptanol yielded 
2.3% of trimethylethylene, 30.2% of 2,3,5-trimethyl-2- 
hexene, and 49.5% of 2,5,5-trimethyl-4-tertiary -butyl-3- 
heptene. 

3,3-Dimethyl-4-isobutyl-4-octanol yielded 75% of 3,3- 
dimethyl-4-isobutyl-4-octene and 25% of 2-methyl-4- 
tertiary-amyl-3-octene. 108 pages. $2.00. Mic 58-4546 


THE REACTIONS AND TAUTOMERISM 
OF SOME CYCLOPENTANONE DERIVATIVES 


(L. C. Card No. Mic 58-596) 


Stuart S. Kulp, Ph.D. 
Lehigh University, 1957 


The general objectives of the research summarized 
here were (1) to synthesize some compounds of potential 
analgetic activity and (2) to investigate the tautomerism of 
some derivatives of cyclopentanone. Compounds referred 
to in the first objective have the general structure I in 
which R’ = H and alkyl, R=R=methyl and 

O NH 


R’ R CN R 
R 


(I) (1) (0) 














ethyl, and x=1, 2, and 3. Compounds referred to in the 
second objective have the general structures I and II 
where R and R’ represent various combinations of hydro- 
gen, alkyl, and phenyl. 

The 5-substituted-2 ,2-diphenyl-cyclopentanones were | 
most satisfactorily prepared by the sequence of reactions 
described below. The alkylation of diphenylacetonitrile 
with trimethylene chlorobromide in dioxane with sodium 
amide gave virtually a quantitative yield of 5-chloro-2,2- 
diphenylpentanenitrile. Conversion of this chloro nitrile 
to 2,2-diphenyladiponitrile was difficult but could be ef- 
fected in good yield with sodium cyanide in dimethylform- 
amide. Cyclization of this linear dinitrile to 5-cyano-2,2- 
diphenylcyclopentanoneimine was easy but hydrolysis of 


the latter compound to 5-cyano-2,2-diphenylcyclopentanone 


was unsuccessful. Other attempts to prepare III (R=R’= 
CeH;) were also unsuccessful. 

Attempts to prepare compounds of type I by the alkyla- 
tion of 2,2-diphenylcyclopentanone were unsuccessful. 
However, these compounds were prepared by alkylation of 
crude 5-carbomethoxy-2,2-diphenylcyclopentanone with 
the appropriate dialkylaminoalkyl chloride followed by 
acid hydrolysis. The methyl 2,2-diphenyladipate required 
for the Dieckmann cyclization was obtained by the hydroly- 
sis of 2,2-diphenyladiponitrile to 2,2-diphenyladipic acid 
in good yield. This diacid was converted to the dimethyl 
ester in almost quantitative yield through the acid chloride. 
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A series of substituted a -cyanocyclopentanones (III) 
and a@-cyanocyclopentanoneimines (II) was prepared by 
alkylating the appropriate mononitrile with trimethylene 
chlorobromide. The resulting 5-chloropentanenitrile gave 
the corresponding adiponitrile with sodium cyanide. Cy- 
clization with sodium hydride dispersion in refluxing diox- 
ane gave the expected §-imino nitrile (II) which was hydro- 
lyzed to the corresponding §-keto nitrile (III) except when 
R=R’=C,Hs. 

The infrared spectra of compounds of type II and III 
were almost identical within each series. No change was 
observed in the main absorption peaks regardless of the 
combination of hydrogen, methyl, ethyl, and phenyl. The 


ultraviolet spectra of compounds of type II gave an absorp- 


tion maximum around 263 mu in every compound examined 
except when R=R’=C.H; which had its absorption maximum 
at 268 mu. The ultraviolet absorption spectra of com- 
pounds of type III gave a maximum around 235 mu in neu- 
tral or basic solution which was shifted to 264 mu in basic 
solution. When R=C2Hs and R’=CgHs in III, the latter meas- 
urement gave 270 mu. 

The enol contents of III were measured by bromine ti- 
tration in methanol. It was found that the percentage enol 
of these 8-keto nitriles could be divided into three cate- 
gories: (1) R=R’=H; (2) R=H, R’=C.Hs; (3) R’= alkyl or 
C ,3H,,R = alkyl or C, H, 

It is concluded that the failure to hydrolyze II to Ill 
when R=R’-C.Hs is due to steric hindrance. Compounds of 
type II should be written as the tautomeric ketamine struc- 
ture. The enol contents of II in methanol increase with 
the degree of substitution. 190 pages. $2.50. 


THE SYNTHESIS AND WOLFF 
REARRANGEMENT OF SOME DIAZOINDANONES 


(L. C. Card No. Mic 58-548) 


Robert Lloyd Litle, Ph.D. 
The Ohio State University, 1957 


One possible synthetic route to derivatives of the 
highly strained compound benzocyclobutene is the ring- 
contraction of appropriate derivatives of its ring-homolog, 
indan. The present study was concerned with the investi- 
gation of such a reaction, namely, the Wolff rearrange - 
ment of diazoindanones. Nitrosation of 1-indanone, 4,7- 
dimethyl-1-indanone, and 4-methyl-7-chloro-1-indanone 
yielded the corresponding 2-oximino-1l-indanones which 
were hydrolyzed to the 1,2-indandiones. The latter reac- 
ted with toslhydrazine to give the 2-tosylhydrazones, and 
these were decomposed by aqueous alkali to 2-diazo-1- 
indanone (I), 2-diazo-4,7-dimethyl-1-indanone (II), and 2- 
diazo -4-methyl-7-chloro-1-indanone (III) respectively. 
Irradiation of a solution of I in aqueous tetrahydrofuran 
with ultraviolet light at -5° produced, in 8 per cent yield, 
an acid which proved to be identical with benzocyclobutene- 
1-carboxylic acid. The yield of acid was found to be inde- 
pendent of temperature, but increased to 21 per cent when 
the irradiation was carried out in the presence of sodium 
bicarbonate. Similarly II and III yielded products formu- 
lated as 3,6-dimethylbenzocyclobutene-1-carboxylic acid 





(22 per cent) and 3-methyl-7-chlorobenzocyclobutene -1 - 
carboxylic acid (18 per cent) respectively. 58 pages. $2.00. 


THE MECHANISM OF THE MEERWEIN- 
PONNDORF -VERLEY-OPPENAUER 
EQUILIBRIUM: A COMPARISON OF THE 
SODIUM- AND ALUMINUM-ALKOXIDE REACTIONS 


(Publication No. 22,055) 


Edward Thomas Losin, Ph.D. 
Columbia University, 1955 


Consideration of all the possible interactions involving 
an asymmetric center alpha to the site of hydride transfer 
leads to the possibility that partially asymmetric reduction 
may be observed and that the transition state, A, where Re 
is greater than R: in bulkiness and M is the metal atom 





Fa 
0 + 


eg ‘Re 
H 

er ud 
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involved, would be the most favorable transition state. 
This steric hypothesis may be applied to the partially 
asymmetric reduction of isobutyrophenone with sodium 
(-)-2-methyl-1-butoxide to (-)-isopropylphenylcarbinol 
reported by Doering and Aschner. In this example, a 
“complexed” sodium atom is proposed and transition state 
A would be most favorable where Ri, is isopropyl and Rz 
is phenyl. The enantiomer predicted by this hypothesis 
via transition state A is consistent with the result obtained. 
~The sodium (1)-2-methyl-1-butoxide reduction of iso- 
butyrophenone in (-)-2-methyl-1-butanol has been re- 
peated; the reduction affords (- )isopropylphenylcarbinol 
isolated as its hydrogen phthalate, (a]**’D - 4.6° (chloro- 
form, c = 4.4). 

Since aluminum alkoxide reductions are usually con- 
sidered to proceed by way of a cyclic transition state, the 
same reduction is performed using the aluminum alkoxide. 
The reduction of isobutyrophenone by aluminum (-)-2- 
methyl-1-butoxide in (-)-2-methyl-1-butanol produces (-)- 
isopropylphenylcarbinol, [al °D - 0.55° (neat, 0.5 dm. tube). 
The stereochemical result being the same as that obtained 
in the sodium alkoxide reduction suggests the reactions 
involve similar mechanisms. 

A system in which the inducing asymmetric center is 
at the site of reaction is chosen for further comparison 
of sodium- and aluminum -alkoxide reductions since in 
such systems the reduction products would indicate any 
difference in the mechanism of the reactions. In the re- 
duction of 4-heptylphenyl ketone with aluminum )-)-iso- 
propylphenylcarbinolate a mixture of starting ketone and 
4-heptylphenylcarbinol is isolated having [o]“°D - 2.7° in 
chloroform solution. The reduction of 4-heptylphenyl ke - 
tone with sodium (-)-isopropylphenylcarbinolate affords a 
mixture of starting ketone and 4-heptylphenylcarbinol 
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having [a]?°D - 3.1°in chloroform. These results indicate 
that both the sodium - and aluminum -alkoxide catalyzed 
reductions proceed via similar cyclic transition states. 
Although a complex between aluminum alkoxide and a 
neutral carbonyl compound is postulated as an intermediate 
in the pseudocyclic mechanism of the Meerwein-Ponndorf- 
Verley-Oppenauer equilibrium, no direct evidence of its 
existence has been reported in the literature. In order to 
demonstrate the existence of such a compiex, a spectro- 
scopic investigation of aluminum 3-methyl-2-butoxide and 
methylisopropyl ketone in iso-octane solution is reported. 
A comparison of the ultra-violet absorption spectra of the 
separate components and of the mixture of the alkoxide 
and ketone shows that an intense new absorption band ap- 
pears in the spectrum of the mixture which is absent in 
the spectra of either of the constituents alone. This result 
is interpreted as indicating that a complex has been formed 
between the aluminum alkoxide and methylisopropyl ketone 
and is regarded as support for the pseudocyclic hypothesis 
for the Meerwein-Ponndorf-Verley-Oppenauer equilibrium. 
The partially asymmetric reduction of methylcyclo- 
hexyl ketone with aluminum (+)-3-methyl-2-butoxide in 
(+)-3-methyl-2-butanol has been accomplished at 65.4 and 
91.8°. Samples of these reaction mixtures are removed 
near zero time to minimize racemization, cooled and hy- 
drolyzed with dilute acid; then distilled to isolate the 
methylcyclohexyl ketone and methylcyclohexylcarbinol 
mixture. The percent asymmetric reduction is calculated 
by comparing the optical activities of these samples with 
the optical activities of mixtures of optically pure (+)- 
methylcyclohexylcarbinol and methylcyclohexyl ketone hav- 
ing the same carbinol-ketone ratio. The results are tabu- 
lated in Table I, where the last sample at 65° is removed 
before more than 1.1 percent racemization of the starting 
carbinol has occurred and the last sample at 91° before 
2.9 percent racemization. . 


Table I 


Temperature Time Removed 
(+ 0.1°) (min.) Reduction 


65.4 | 20 44.3 
65.4 35 43.4 
65.4 60 44.1 


91.8 24 39.7 
91.8 36 40.0 


Using the mean values for the percent asymmetric reduc- 
tion, the ratio of d-C2 to 1-Cz and thus the ratio of kg to 
k, is calculated to be 2.57 + 0.04 at 65.4° and 2.32 + 0.03 
at 91.8°. The differences in the heats of activation, AHg - 
AH), and the entropies of activation, ASg - AS), are - 0.9 
+ 0.3 kcal, and - 1.0 + 0.7 cal., respectively. — 

110 pages. $2.00. Mic 58-4547 





% Asymmetric 














KINETICS OF HYDROLYSIS OF A 
HOMOLOGOUS SERIES OF SIMPLE LACTONES 


(L. C. Card No. Mic 58-552) 


Charles Alan Matuszak, Ph.D. 
The Ohio State University, 1957 


Although the kinetics of hydrolysis of lactones have 
been studied since 1892, the data for unsubstituted homo- 
logous lactones are incomplete and generally not compar- 
able since different experimental conditions were often 
used. Asa result, factors useful for theoretical consider- | 
ations of the effects of ring size such as entropies, enthal- 
pies, and free energies of activation are not calculable. 

In the present investigation a study has been made of 
the kinetics of base- and acid-catalyzed hydrolyses of five- 
through eight-membered lactones in 1,2-dimethoxyethane - 
water (63.4/36,6 per cent, by weight). The kinetics of 
saponification of beta-propiolactone were also determined. 

The kinetic parameters that have’ been obtained for 
saponification of each lactone are listed in the following 
order: free energy of activation (AF* , kcal.mole *, 273°A), 
enthalpy of activation (AH*,kcal.mole *), Arrhenius energy 
of activation (Ea, kcal.mole *, 300°A), entropy of activa- 
tion (AS*,e.u.), and average rate constant (k2, l.mole * 
min, *) at each temperature studied: 3-hydroxypropanoic 
acid lactone, 16.8, 12.8, 13.4, -14.65, 1.68 (-20.93°), 7.66 
(-5.36°), 12.71 (-0.03°); 4-hydroxybutanoic acid lactone, 
17.1, 12.4, 13.0, -17.18, 1.11 (-20.93°), 7.96 (-0.03°), o1,1 
(25.03°); 5-hydroxypentanoic acid lactone, 14.9, 8.7, 9.3, 
-22.68, 104 (-20.93°), 302 (-5.36°), 428 (-0.03°); 6-hydro- 
xyhexanoic acid lactone, 16.9, 10.7, 11.2, -22.87, 1.97 
(-20.93°), 10.54 (-0.03°), 59.9 (25.03°); and 7-hydroxyhep- 
tanoic acid lactone, 16.6, 9.4, 9.9, -26.62, 3.66 (-20.93°), 
17.2 (-0.03°), 78.3 (25.03°). 

The kinetic parameters (AF*, kcal.mole *, 273°A; 

AH*, kcal.mole *; Ea, kcal.mole *, 300°A; AS*, e.u.; ka, 
lLmole *min. *) for acid-catalyzed hydrolysis of the fol- 
lowing lactones are: 4-hydroxybutanoic acid lactone, 22.3, 
17,0, 17.5, -19.45, 5.45x10 * (-0.03°), 8.15x10 °, (25.03°), 
2.12x107? (35.01°); 5-hydroxypentanoic acid lactone, 19.0, 
12.6, 13.1, -23.52, 0.231 (-0.03°), 1.77 (25.03°), 3.62 
(35.01°); 6-hydroxyhexanoic acid lactone, 20.6, 15.1, 15.6, 
-20.10, 1.25x10°* (-0.03°), 0.134 (25.03°), 0.327 (35.01°); 
and 7-hydroxyheptanoic acid lactone, 20.4, 14.0, 14.6, 
-23.15, 1.81x10°° (-0.03°), 0.176 (25.03°), 0.386 (35.01°). 

The kinetic parameters (AF*, kcal.mole *, 273°A; 

AH*, kcal.mole *; Ea, kcal.mole *, 300°A; AS¥, e.u.; ka, 
l.mole *min.~*) found for acid-catalyzed lactonization are: 
4-hydroxybutanoic acid, 22.0, 18.9, 19.5, 11.54, 9.06x10 * 
(-0.03°), 1.67x 10-7 (25.03°), 5.03x10°° (35.01°) and 5- 
hydroxypentanoic acid, 20.7, 13.8, 14.3, -25.40, 9.90x10 ° 
(-0.03°), 9.60x10 * (25.03°), 0.204 (35.01°). 

The data of the present study were analyzed by the 
methods of Taft to obtain o* and Es values which were ad- 
justed qualitatively to those obtained by Taft for esters. 
The results obtained for the lactones are summarized as 
follows: number of ring atoms, o* (polar substituent con- 
stant), and Es (steric factor); four, >0.23,<0.31; five, 
0.14, 0.31; six, -0.21, 2.94; seven, -0.35, 1.67; eight, 0.33, 
1.83. 

The behaviors of all the lactones except beta-propiolac- 
tone are in agreement with current theories of I-strain; 
the behaviors of the seven- and eight-membered lactones 
imply that steric strains in the parts of the molecules 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4.cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 793 





away from the reactive centers may help formation of the 
hydrolysis intermediates and diminish the effects of I- 
strain arising from bond oppositions at the reactive cen- 
ters. The high enthalpy of activation for saponification of 
beta-propiolactone is in contradiction to predictions of I- 
strain based on bond angle distortions, and indicates that 
other factors such as resonance stabilization of the lactone, 
bond opposition strains, and solvation effects in the reac- 
tion intermediate may be important. 203 pages. $2.65. 


THE MECHANISM OF THE REARRANGEMENT 
OF NAPHTHALENEMONOSULFONIC ACIDS 


(Publication No. 24,446) 
Frederic Houghton Megson, Ph.D. 
New York University, 1955 


Adviser: Dr. Remsen T. Schenck 


The nature of the thermal rearrangement, catalyzed by 
strong sulfuric acid, of alpha-naphthalenesulfonic acid to 
its beta-isomer has been studied. Sulfur-35 was used as 


a tracer, a technique not previously applied to this problem. 


It has been shown conclusively that the currently ac- 
cepted mechanism is correct. The alpha-isomer is hydro- 
lyzed to naphthalene and free sulfuric acid and the naphtha- 
lene is resulfonated in the beta-position. No significant 
contribution is made by an internal rearrangement mech- 
anism, 86 pages. $2.00. Mic 58-4548 


MECHANISMS OF REACTIONS BETWEEN BENZYL 
HALIDES AND GRIGNARD REAGENTS 


(Publication No. 24,448) 


Cromwell Daisaku Mukai, Ph.D. 
New York University, 1955 — 


Adviser: Professor Robert T. Morrison 


The reaction of benzyl bromide with two Grignard re- 
agents, n-butylmagnesium bromide, was studied in detail. 
Methods for the analysis of the reaction mixtures were 
worked out, and the products obtained under varying ex- 
perimental conditions determined. 

The n-butylmagnesium bromide reaction yields the al- 
kylation product, n-amylbenzene, and the dimerization 
products, bibenzyl, butane, butene, and octane. Unex- 
pected, and previously unreported for this sort of reaction, 
were n-butyl bromide, formed in large amounts under 
certain conditions, and toluene, isolated in only small 
amounts. The over-all rate of reaction, the relative im- 
portance of alkylation and dimerization, the relative yields 
of butane and butene, and the formation of n-butyl bromide 
were found to be affected by the ratio of Grignard reagent 
to the benzyl bromide, the presence of magnesium bro- 
mide, and the polarity of the solvent. | 





The methylmagnesium bromide reaction yields the al- 
kylation product, ethylbenzene, and the dimerization prod- 
ucts, bibenzyl and ethane. No methane or methyl bromide 
was found, The relative proportions of alkylation and 
dimerization were found to be affected by the ratio of Grig- 
nard reagent to benzyl bromide, and the presence of mag- 
nesium bromide or traces of ferric chloride. Methylmag- 
nesium bromide undergoes faster dimerization and faster 
over-all reaction than does n-butylmagnesium bromide. 

Certain mechanisms are proposed to account for the 
results obtained in the present work and in previous work. 
Alkylation is a concerted displacement reaction involving 
nucleophilic attack by Grignard reagent on a benzyl halide- 
Lewis acid complex; the Lewis acid may be magnesium 
bromide or, much more effective, halides of iron or copper. 

Dimerization proceeds by homolysis of a benzyl halide - 
Grignard reagent complex to yield free benzyl radicals, 
which dimerize. In the case of methylmagnesium bromide, 
homolysis is bimolecular, and yields ethane directly. In 
the case of n-butylmagnesium bromide, homolysis is usu- 
ally bimolecular, and yields butane, butene, and octane 
directly; it may also be unimolecular, and yield free n- 
butyl radicals, which abstract hydrogen from the solvent 
or bromine from benzyl bromide. 

95 pages. $2.00. Mic 58-4549 


THE RESOLUTION OF WARFARIN 
[3-(a-ACETONY LBENZYL)-4-HYDROXYCOUMARIN |] 


(L. C. Card No. Mic. 58-822) 


Seymour Preis, Ph.D. 
The University of Wisconsin, 1956 


Supervisor: Professor Karl Paul Link 


The attempts to resolve the potent anticoagulant war - 
farin [3-(a -acetonylbenzyl)-4-hydroxycoumarin] (I) re- 
ported depend on reactions at the enolic 4-hydroxyl func- 
tion of the molecule. The specific use of an 
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enolic hydroxyl function as a resolution “handle” is not 
mentioned in the literature and there is only one recorded 
case which probably involves such a use [usnic acid, Dean 
et al., J. Chem. Soc., 1250, (1953)]. 

To develop new methods for the resolution of warfarin 
and other asymmetric 4-hydroxycoumarin anticoagulants 
the compounds 1-menthyl bromoacetate and 1,2:3,4-di-O- 
isopropylidene-6-O-tosyl-D-galactose were selected to 
form 4-enolic ethers of warfarin. The 4-enolic ethers 
are known to undergo facile cleavage with acid or base 
permitting a ready recovery of warfarin after a resolution. 
These compounds failed to yield a crystalline ether de- 
rivative when treated with warfarin sodium (II). 

The acidity of warfarin (pKa = 4.8) suggests the 
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possibility of an optically active aliphatic diazo compound 
like 1-menthyl diazoacetate as a resolving agent able to 
yield a 4-enolic ether, This approach was set aside when 
a model experiment with ethyl diazoacetate did not yield a 
crystalline derivative. 

The resolution of warfarin was achieved by the classi- 
cal alkaloid salt method via. the quinidine salt. The pure 
quinidine-d-warfarin*, [a]f) +85.7° (c 1.5, 95% ethanol) 
obtained by fractional crystallization yielded pure d-war- 
farin*, m.p. 172-173", [a] -147° (c 1.2, 0.5 N NaOH). 
Partially resolved ieartarin® was obtained from the more 
soluble non-crystalline diastereoisomeric quinidine- 
warfarin salt. Slow crystallization of the partially re- 
solved l-warfarin yielded two types of crystals; prismatic 
rods of pure 1-warfarin and needle-like crystals of a mix- 
ture of l-warfarin and di-warfarin, The crystals of pure 
l-warfarin were separated mechanically. Attempts to pre- 
pare the more soluble quinidine-l-warfarin in a crystalline 
state from pure l-warfarin and quinidine failed. 

The purity of the two isomeric forms of warfarin was 
established by: a) the sharpness and constancy of the 
melting point of successive crops of crystalline product 
isolated from a single mother liquor; b) the constancy of 
rotation of successive crops of crystals; c) the nearly 
equal and opposite numerical values for the specific rota- 
tions of the d- and l- enantiomorphs in several solvents; 
d) the same melting point for both isomers; e) the change 
in crystalline habit from the matted small needle-like net- 
work of the racemic form to the prismatic rods of the pure 
d- and 1- isomers, 

Melting point composition determinations show that dl- 
warfarin exists as a racemic compound. Inagreement _ 
with this fact the dl-racemate is substantially less soluble 
in acetic acid, acetone and acetone-water than the pure 
enantiomorphs. 

The optical stability of the 3-a position (asymmetric) 
of warfarin was demonstrated under a variety of experi- 
mental conditions, d-Warfarin retained its optical stabil- 
ity when heated in benzene, toluene, acetic acid, 0.5 N so- 
dium hydroxide and 30% benzyl trimethylammonium hy- 
droxide (Triton B). 

Warfarin is prepared by a Michael condensation of 4- 
hydroxycoumarin and benzalacetone. In agreement with 
previous findings from this laboratory the reverse of the 
Michael condensation was shown to be slow by the high 
retention of optical activity of a dioxane solution of d- 
warfarin which was treated under typical Michael condi- 
tions, 

The anticoagulant activity (potency) of the d- and l- 
warfarin was determined in the rat (work of Messrs. Lin 
and Blatt). The ratio of the activities of d-, dl- and l- 
warfarin is approximately 7to4to1. 92 pages. $2.00. 


*The d- and l- designations for the enantiomorphs of 
warfarin are arbitrary. 





SOLVENT AND SUBSTITUENT EFFECTS ON THE 
PRINCIPAL ULTRAVIOLET TRANSITION OF 
SEVERAL BENZENE AND PYRIDINE DERIVATIVES 


(Publication No. 22,184) 


Janis Robins, Ph.D. 
University of Washington, 1957 


The peak position of the so-called principal ultraviolet 
band has been determined in the gas phase (where possible) 
and in numerous solvents for certain para alkylnitroben- 
zenes and acetophenones, 4-alkylpyridinium perchlorates 
and 4-alkylpyridinium -1-hydroxide ions. Also a limited 
number of measurements have been made on few para al- 


kylphenols, phenoxides and anisoles. 


For all the aromatic systems studied, it was found that 
in the gas phase and in non-polar solvents the order of the 
excitation energy of the alkyl compounds was in the induc- 
tive order: H> Me > Et> iPr > tBu. 

The relative excitation energies of any alkyl series was 
a function of the solvent, and was particularly modified in 
more polar basic solvents. The order of solvent stabiliza- 
tion of the excited state over ground state was: Me > Et > 
iPr >tBu. In some instances (e.g., p-alkylnitrobenzenes 
in water) this effect was strong enough to result in a jum- 
bled order of excitation energies. These results support 
the proposal of Sweeney and Schubert that the Baker -Nathan 
effect can be explained on the basis of steric hindrance to 
ring solvation. 

A plot of V)4. against V;, in various solvents (up to 12 
in number) gave a straight line of slope Qyye for all sys- 
tems studied. Changes in Q)ye- for the various systems 
were interpreted in terms of differences in solvation at the 
functional group and the ring between the hydrogen and the 
methyl compounds. 

It soon became apparent that the study of the effect on 
the principal band of solvent, substituent and substrate 
would serve as a profitable experimental method for inves- 
tigation of solvent and substituent effects in general. To 
this end, a large variety of para and a few meta and ortho 
substituted nitrobenzenes were studied in the gas phase and 
in numerous soivents. The order of the excitation ener - 
gies in the gas phase was H > p-Noz2 > p-F >m-OH >p- 
CHO > m-NH2 > p-Cl > p- Br > p-OH > p- I>p- NH2. 

This shows that all the substituents, even normally 
strongly electron-withdrawing ones, stabilize the excited 
state relative to the ground state to a greater extent than 
does a para-hydrogen. These results are incompatible 
with electronic effects usually attributed to these substitu- 
ents. 

A view has been proposed that is adaptable to these ob- 
servations as well as to other data: (1) A substituent ac- 
cepts electrons from a less electronegative group and re- 
leases electrons to a more electronegative group. (2) A 
substituent accepts or releases electrons per given incre- 
ment of demand (relative to hydrogen) with approximately 
equal facility. This facility has been termed the “polariz- 
ability of the substituent” and has been defined as the sec- 
ond derivative of the change in charge with respect to elec- 
tron affinity. (3) The amount of charge that a substituent 
releases is a function of both the electron affinity (defined 
as the potential energy of a single bonded X as in X-X) 
difference between it and the group to which it is attached 
and the “polarizability” of the two portions. Attempts to 
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develop a semi-quantitative correlation based on these 
ideas are described. 

Solution data showed that the solvent red shift that oc- 
curs with increasing solvent acidity is less rapid for the 
nitrobenzenes substituted by “electron-withdrawing” sub- 
stituents, and more rapid for those substituted by “electron 
releasing” substituents, than for nitrobenzene itself. This 
has been explained in terms of electron-withdrawal (or 
release) by the substituent in the ground state which would 
reduce (or increase) the solvation of the nitro group. In 
view of the Frank-Condon principle, this would act to re- 
duce (or increase) the solvent stabilization of the excited 
state relative to the ground state and thus reduce (or in- 
crease) the solvent red shift. 

A study of the Q-plots (of vyvs. V;, in various sol- 
vents) indicated that there is a lack of correlation for cer- 
tain substituents in the order HCO < COOH < NO2 < 
N(CH3)2 < OMe < NHNH2 < OH < NH2. This lack of cor- 
relation is attributed to direct solvation of the substituent. 
Conversely, good correlations were found for substituents 
which themselves would not be expected to be solvated. 

An evaluation of the Hammett equation has been at- 
tempted based on spectral evidence-in the gas phase and in 
solution. Hammett’s assumption of the independence of 
the reaction constant P from substituent effects has been 
questioned. 383 pages. $4.90. Mic 58-4550 


REDUCTION OF FURAN COMPOUNDS IN 
SODIUM-LIQUID AMMONIA SYSTEMS 


(Publication No. 24,531) 


Louis Rosenblum, Ph.D. 
The Ohio State University, 1952 


The reduction of furan compounds, with sodium in 
liquid ammonia in the presence of varied amounts of pro- 
ton donors, was studied. From the nature of the products, 
a reaction mechanism was presented. 

2-furoic acid yielded 2,5-dihydro-2-furoic acid as the 
first step of the reduction when an excess of methyl alco- 
hol was present. This dihydro compound was rearranged 
to the 4,5-dihydro compound in the presence of a strong 
base, such as sodium amide in liquid ammonia solution or 
potassium hydroxide in aqueous solution. The 2,5-dihydro- 
2-furoic acid underwent further reduction to give tetrahy- 
dro 2-furoic acid, and fission products, pentan-2-onoic acid 
and 2-hydroxy pentaoic acid. This reduction of the 2,5- 
dihydro compound goes presumably by way of rearrange- 
ment to the 4,5-dihydro compound first and then by reduc- 
tion of the 4,5-dihydro compound to give the observed 
products. Dimeric product was also obtained starting with 
furoic acid, and was identified as 5,5-bis|2(or 4), 5-dihydro 
2-carboxyfury] |. 

If two equivalents or less of a proton donor were pres- 
ent initially, the reduction reaction failed to stop at the 
dihydro stage but continued on to give higher reduction 
products, tetrahydro 2-furoic acid, pentan-2-onoic acid, 
2-hydroxy pentanoic acid, tetrahydro 2-furoic acid, the 
saturated 5,5-dimeric acid, and 2,9-dihydroxy decan-1,10- 
dionic acid. 

An investigation was made of the reactions and proper- 
ties of 2,5-and 4,5-dihydro 2-furoic acid, and a kinetic 





study carried out of the base catalysed rearrangement of 
these dihydrofuroic acids, 

Furan and tetrahydrofuroic acid could not be reduced 
under the same conditions used for furoic acid, Likewise 
sodium furoate when no proton donor was present, but all 
other conditions were the same, was not reduced. 

The mechanism presented was based almost entirely 
on a reduction mechanism proposed by A. J. Birch’ for 
the reduction of organic compounds in sodium -liquid am- 
monia systems. This postulated addition of one or two 
electrons followed by protons. The reduction of carbon- 
carbon double bonds or carbon-oxygen double bonds was 
supposed to take place in two steps, each of which con- 
sisted of a one electron reversible addition. This is fol- 
lowed by coordination with a proton after each electron 
addition. It was also envisaged that both electrons and 
both protons may be added in two successive steps. The 
fission of the single carbon-oxygen linkage on the other 
hand was supposed to be a simultaneous irreversible two 
electron addition followed by coordination of the anions 
with protons. 81 pages. $2.00. Mic 58-4551 


1, Birch, A. J. “The Reduction of Organic Com- 
pounds by Metal-Ammonia Solutions,” Quarterly Reviews, 
IV (1950), pp. 69-93. 

Abstract published by special arrangement with The 
Ohio State University. 





NITRATED AND BENZYLATED ALDONIC 
ACIDS AND THEIR USE IN SYNTHESES 


(Publication No. 24,532) 


Alex Rosenthal, Ph.D. 
The Ohio State University, 1952 


D-Gluconic acid pentanitrate and D-galactonic acid 
pentanitrate and their amide and methyl ester derivatives 
have been prepared with the practical view of utilizing the 
latter as plasticizers of cellulose nitrate. The syntheses 
of the aforementioned nitrated aldonic acids involved ap- 
plication of the general method developed by Wolfrom and 
co-workers’ for preparing fully acetylated aldonic acids. 
The preparation of the methyl ester derivative of a fully 
nitrated aldonic acid may be best illustrated by the follow- 
ing reaction sequence. 


CONH2 
Aldono-yY-lactone NHs ' 


—— 
or §-lactone 100% (CHO) . 


CONH2 
N2 Os . 
7 (CHONO, )a 





CH2OH CH2ONO2 
I I 
COOH CO2CHs 
NOCI1 ' CH2 Neo ’ 
(CHONOz )4 > (CHONOz)< 
CH2ONO, CHz ONO2 
Il IV 


The lactone, after conversion into the aldonamide (I), was 
nitrated to yield the fully O-nitrated aldonamide (II). The 
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latter, when deaminated with nitrosyl chloride, yielded the 
fully nitrated aldonic acid (III), and this was subsequently 
esterified to yield the methyl ester derivative (IV). 

The conversion of lactones into aldonamides was first 
carried out by Hudson and Komatsu’ and later was greatly 
simplified by Glattfeld and Macmillan,*® who dissolved the 
lactones in liquid ammonia and subsequently allowed the 
latter to evaporate, In this transformation, the resulting 
amide group serves the purpose of blocking intraesterifi- 
cation and makes possible the utilization of all the hydrox- 
yls of the sugar molecule for O-esterification (in the lac- 
tone, one hydroxyl is not available as it is involved in 
intraesterification). Of the various O-esters of aldona- 
mides which have been prepared, the acetyl derivatives are 
the only ones which have been investigated extensively. 
The benzoate, propionate, and butyrate esters*” have re- 
ceived very limited study. 

Two methods have been successfully used in the field 
of sugar chemistry for deaminating O-esterified aldona- 
mides to produce O-esterified aldonic acids. In one 
method, nitrous anhydride’ has been used and in the other, 
nitrosyl halides have been employed.* The great utility of 
fully acetylated aldonic acids as intermediates in the syn- 
theses of new compounds has been demonstrated by Wol- 
from and co-workers who used these compounds in the 
preparation of ketoses,’ 1-deoxy ketoses,® 2-deoxy aldo- 
nic acids,® aldehydo (open-chain) sugar acetates,® and 
polyesters?® 

D-Gluconamide and D-galactonamide were fully O- 
nitrated with nitrogen pentoxide in ethanol-free chloroform 
in the presence of sodium fluoride according to a modifi- 
cation of the method of Caesar and Goldfrank.” This re- 
search thus represents an extension of the work on the 
syntheses of O-esters of aldonamides, inasmuch as an in- 
organic acid, rather than an organic acid, is jused for O- 
esterification. It is to be noted that Filbert” claimed that 
he nitrated D-gluconamide with nitric acid and acetic an- 
hydride. His analysis of the resulting compound indicated 
that it was a mixture of partially and fully nitrated D- 
gluconamide. Freshly prepared nitration mixtures which 
contained from 2.1 to 2.8 moles of nitrogen pentoxide per 
mole of hydroxyl of the aldonamide were employed in the 
work. Each of the purified crystalline O-nitrated aldoa- 
mides was obtained by crystallizing the crude material 
from methanol-water. The constants and analyses of these 
are as follows. 

1, D-Gluconamide O-pentanitrate: m.p. 147° (decom - 
position, corrected), [a ]f) + 37° (c 3.2, acetone). 

Analytical Calculated for CsH,O.N(NOz)s: C, 17.15; 

H, 1.92; N, 20.01. Found: C, 17.54; H, 1.84; N, 19.86. 

2. D- Galactonamide O-pentanitrate: m.p. 168° (de - 
composition, corrected), [a]7* + 13° (c 1.3, acetone). 

Analytical Calculated for CeH,OsN(NO; de : C, 17.15, 

H, 1.92; N, 20.01. Found: C, 17.23; H, 1.53; N, 19.97. 

The fully O-nitrated aldonamides were deaminated with 
nitrosyl chloride in glacial acetic acid to yield crystalline 
fully nitrated aldonic acids.” The constants for the puri- 
fied nitrated aldonic acids, obtained by crystallization from 
ether -light petroleum ether, are as follows. 

1, D-Gluconic acid pentanitrate; m.p. 122° (decompo- 
sition, corrected), [a]f, + 35° (c 4.4, acetone). 

Analytical Calculated for C.H-O,(NOz)s : C, 17.12; 8, 
1.68; N, 16.63. Found: C, 17.44; H, 1.99; N, 16.55. 

2. D-Galactonic acid ‘pentanitrate; m.p. 138° (decom- 
position, corrected), [a]f) + 21° (c 3.7, acetone). 

Analytical cod) [elp for C.H.O-(NOz a: ©, 37.32: Gf, 
1.68; N, 16.63. Found: C, 17.31; H, 1.82; N, 16.39. 





The methyl esters of the nitrated aldonic acids were 
synthesized in crystalline condition by the action of diazo- 
methane in ether on the nitrated aldonic acids.**** Pure 
material was obtained by recrystallizing the crude prod- 
ucts from ether-light petroleum ether. The constants and 
analyses for the methyl ester derivatives are as follows. 

1, Methyl D-galactonate pentanitrate; m.p. 107° (de- 
composition, corrected), [a]? + 21° (c 3.6, chloroform). 

Analytical Calculated for C7H,O, (NOz)s: C, 19.32, H, 
2.08; N, 16.10. Found: C, 19.47; H, 2.04; N, 16.28. 

2. Methyl D-gluconate pentanitrate; m.p. 58° (decom- 
position, corrected), [a]7 + 34° (c 3.6, chloroform). 

Analytical Calculated‘tor C,H907(NOz)s : C, 19.32; H, 
2.08; N, 16.10. Found: C, 19.63; H, 2.19; N, 16.41. 

The aldonamide O-pentanitrates were found to be rela- 
tively more stable than the nitrated aldonic acids and their 
corresponding methyl esters as determined by the decolor- 
izing action of each on ethyl violet test paper. All the 
nitrates were sensitive to heat and to percussion. 

Each of the derivatives of the nitrated aldonic acids, 
namely, D-galactonamide O-pentanitrate, D-gluconamide 
O-pentanitrate, methyl D-galactonate pentanitrate, and 
methyl D-gluconate pentanitrate, was compatible with di- 
phenylamine and cellulose nitrate having a nitrogen content 
of 12.6 per cent as evidenced by the fact that the three 
components formed a clear film. Films which contained 
no diphenylamine showed a faster rate of deecoloration of 
ethyl violet test paper than those in which the stabilizer 
was incorporated with the cellulose nitrate and each of the 
sugar nitrates. 

After the syntheses of the nitrated aldonic acids were 
completed, an attempt was made to utilize them in the 
syntheses of polyesters. This research involved applica- 
tion of the general method used by Wolfrom and Morgan” 
in their syntheses of complex polyesters of D-gluconyl 
chloride pentaacetate and polyhydroxy alcohols. Their 
work may be illustrated by the first step of the following 
reaction sequence, 


CHz20OH 


COCl 
| CHz OH 


COz CH2CH20O2 © 
2(C HOAc) «4 -> aan (CHOAC)< 
CH20Ac CH2O0Ac_ CH20Ac 


I II 








v 
C02 CH2CH2O>2 ° 


(CRO. 
CH20H 


(CHOH)4 
! 
CH20OH 
Ill 


D-Gluconyl chloride pentaacetate (I), when esterified with 
ethylene glycol, yielded a polyester (II). Deacetylation of 
the latter would theoretically give an interesting compound 
(III) similar in many respects to a disaccharide. As the 
nitrate groups of a nitrated sugar can be smoothly reduced 
with hydrogen and palladium on calcium carbonate cata- 
lyst,” whereas such is not the case with the acetyl 
groups, it was hoped that the synthesis of (III) might be 
attained by first preparing a nitrated polyester. 

D-Galactonic acid pentanitrate was converted to D- 
galactonyl chloride pentanitrate in crystalline condition by 
the action of phosphorus pentachloride by using a modifi- 
cation of the procedure used by Major and Cook.*® The 
acid chlorid was formed readily but attempts to 
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characterize it were not successful since it decomposed 
very rapidly in the air with the evolution of hydrogen chlo- 
ride and the formation of D-galactonic acid pentanitrate. 
D-Galactonyl chloride pentanitrate in dioxane reacted with 
pyridine to form a crystalline complex, m.p. 106-107°, A 
Similar complex was formed when attempts were made to 
esterify D-galactonyl chloride pentanitrate in dioxane with 
ethylene glycol in the presence of pyridine, but no polyester 
was formed. Without a catalyst, D-galactonyl chloride 
pentanitrate failed to react with ethylene glycol. 

Smith and co-workers’” and Osman and associates*® 
have recently reported the direct esterification of uronic 
acids with alcohols by use of ion exchange resins. Appli- 
cation of their method to the nitrated aldonic acids led to 
no esterification when the reaction was carried out at room 
temperature and to decomposition of the nitrated aldonic 
acids at a temperature of 60-70’. 

Since the nitrated aldonyl chlorides proved unfeasible 
in the syntheses of polyesters (possibly because of the 
great activating effect of the nitrate groups), the next ob- 
jective was the synthesis of an O-blocked aldonic acid pos- 
sessing such groups which would be stable and could sub- 
sequently be removed. These requirements, I hoped, 
would be met by a fully benzylated aldonic acid (the benzyl 
group can be removed with hydrogen and platinum” or 
palladium black as catalyst).°°° 7? 


Three successive benzylations of the (O-potassium) 
alkoxide of D-gluconamide in liquid ammonia with benzyl 
chloride according to the method of Muskat”?” as modified 
by Wolfrom and Shilling** gave benzylated D-gluconamide 
having a benzyl content of 1.9 groups per D-gluconamide 
molecule. As the over-all yield was very low (9 per cent), 
the method was abandoned. | 

A mixture of partially and fully benzylated D-gluconic 
acid was obtained by reacting D-gluconic acid pentaacetate 
with benzyl bromide and powderéd potassium hydroxide 
according to the method used by Zempleén and co -workers.™* 
Pentabenzyl-D-gluconic acid (not quite analytically pure) 
was separated from the crude mixture of benzylated sugar 
acid by exhaustive chromatographic separation on 
Magnesol-Celite (5:1 by weight) with chloroform (contain- 
ing 0.75 per cent ethanol) as a developer. The fully ben- 
zylated D-gluconic acid (eluted from the lower zone of the 
chromatogram) was obtained in an over-all yield of 
12 per cent (based on starting material, namely, D- 
gluconic acid pentaacetate). Benzylation of D-gluconic 
acid pentaacetate with benzyl chloride (instead of benzyl 
bromide) and powdered potassium hydroxide yielded a de- 
acetylated sugar possessing no benzyl groups. 

From the repeated (three successive) benzylations of 
D-glucose diethyl mercaptal with benzyl chloride and pow- 
dered potassium hydroxide****® there was obtained a mix- 
ture consisting mainly of pentabenzyl-D-glucose diethyl 
mercaptal (at least 80 per cent) and presumably tetraben- 
zyl-D-glucose diethyl mercaptal (about 20 per cent). 
Application of chromatographic techniques** using 
Magnesol-Celite (5:1 by weight) as adsorbent and benzene- 
absolute ethanol (500:1) as developer, to the crude benzyl- 
ated product has been found to give pentabenzyl-D-glucose 
diethyl mercaptal in analytically pure condition. This was 
obtained (from the lower diffuse zone of the chromatogram) 
as a yellow oil in an over-all yield of 58.per cent (based 
on starting material, namely, D-glucose diethyl mercap- 
tal): [a] + 1.3° (c 3.6, chloroform). 

Analytical Calculated for CsH7O5(C,HsCH2)s(SC2Hs)e: 





C, 73.33; H, 7.11; S, 8.70. Found: C, 73.48; H, 7.19; S, 
8.44, 

Pentabenzyl-D-glucose diethyl mercaptal was converted 
to pentabenzyl-aldehydo-D-glucose in an oily state by the 
action of cadmium carbonate-mercuric chloride-water 
according to the method of Wolfrom and co-workers.’ The 
resulting benzylated aldehydo sugar was oxidized with 
hypoiodite in methanol to yield benzylated D-gluconic acid 
(in an oily state) according to the method of Moore and 
Link.*” The conversion of the benzylated-aldehydo-D- 
glucose into benzylated D-gluconic acid was established by 
titrating the latter in ether-water with standard sodium 
hydroxide. This titration required more than a week of 
time, and the resulting sodium salt of the benzylated D- 
gluconic acid formed a gel-like mixture with the ether - 
water. 153 pages. $2.05. Mic 58-4552 








1, Wolfrom, M. L., Konigsberg, M., and Weisblat, 
D.C. “Aldehydo-D-Mannose Pentaacetate Ethyl Hemi- 
acetal,” J. Am. Chem. Soc., 61 (Mar., 1939), pp. 574-76. 

2. Hudson, C. S., and Komatsu, S. “The Rotatory 
Powers of the Amides of Several @-Hydroxy Acids of the 
Sugar Group,” J. Am. Chem. Soc., 41 (July, 1919), pp. 
1141-47, 

3, Glattfeld, J. W. E., and Macmillan, D. “The 
Preparation of Aldonic and Saccharinic Acid Amides in 
Liquid Ammonia,” J. Am. Chem. Soc., 56 (Nov., 1934), 
pp. 2481-82, 

4. Lake, W. W., and Glattfeld, J. W. E. “The Synthe- 
sis of DL-Threose, Preparation of DL~-Tribenzoyle~- 
rythrose,” J. Am. Chem. Soc., 66 (July, 1944), pp. 1091-95. 

5. Tishler, M. (to Merck & Co.), U.S. 2,424,341 
(July 22, 1947). 

6. Hurd, C. D., and Sowden, J. C. “The Preparation 
of Acetylaldonic Acids,” J. Am. Chem. Soc., 60 (Feb., 
1938), pp. 235-37. 

7. Wolfrom, M. L., Weisblat, D. I., Zophy, W. H., 
and Waisbrot, S. W. “The Action of Diazomethane upon 
Acyclic Sugar Derivatives, I,” J. Am. Chem. Soc., 63 
(Jan., 1941), pp. 201-03. 

8. Wolfrom, M. L., Waisbrot, S. W., and Brown, 
R.L. “The Action of Diazomethane upon Acyclic Sugar 
Derivatives. II,” J. Am. Chem. Soc., 64 (July, 1942), pp. 
1701-04, 

9. Wolfrom, M. L., and Karabinos, J. V. “A New 
Aldehyde Synthesis,” J. Am. Chem, Soc., 68 (Aug., 1946), 
pp. 1455-56. | 

10. Wolfrom, M. L., and Morgan, P. W. “O-Penta- 
acetyl-D-gluconates of Polyhydric Alcohols and Cellulose,” 


























J. Am. Chem, Soc., 64 (Sept., 1942), pp. 2026-28. 


11. Caesar, G. V., and Goldfrank, M. “Nitration of 
Starches with Nitrogen Pentoxide in Presence of Sodium 
Fluoride,” J, Am. Chem. Soc., 68 (Mar., 1946), pp. 372-75. 

12, Filbert, W. F. (to E. I, du Pont de Nemours & 
Co.). U.S. 2,443,903 (June 22, 1948). 

13. Robbins, G. B., and Upson, F. W. “Some Fully 
Acetylated Sugar Acids and Their Derivatives,” J. Am. 
Chem. Soc., 62 (May, 1940), pp. 1074-76. 

14, Wolfrom, M. L., and Wood, H. B. “L-Manno- 
heptulose (L-Manno-L-tagato-heptose),” J. Am. Chem. 
Soc., 73 (Feb., 1951), pp. 730-33. 

15, Kuhn, L. P. “Catalytic Hydrogenolysis of Nitrate 
Esters,” J. Am. Chem. Soc., 68 (Sept., 1946). pp. 1761-62. 

16. Major, R. T., and Cook, E. W. “Preparation and 

















The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





798 CHEMISTRY 





Properties of Pentaacetyl-2-keto-D-glucoheptonic Acid,” 
J. Am, Chem. Soc., 58 (Dec., 1936), pp. 2477-78. 

17, Cadotte, J. E., Smith, F., and Spriestersbach, D. 
“A New Synthesis of Glycosides,” J. Am. Chem. Soc., 74 
(Mar., 1952), pp. 1501-04. 

18, Osman, E. M., Hobbs, K. C., and Walston, W. E. 
“Uronoside Formation Catalyzed by Cation Active Resin,” 
J. Am, Chem. Soc., 73 (June, 1951), pp. 2726-29, 











19, Freudenberg, K., Diirr, W., and von Hochstetter, H. 


“Zur Kenntnis der Aceton-Zucker, XIII: Die Hydrolyse 
einiger Disaccharide, Glucoside und Aceton-Zucker,” 
Ber., 61 (1928), pp. 1735-43. 

20. Sowden, J. C., and Fischer, H.O. L. “Optically 
Active a, B-Diglycerides,” J. Am. Chem. Soc., 63 (Dec., 
1941), pp. 3244-48, 

21. Tausz, J., and von Putnoky, N. “Uber die Dehy- 
drierung von Kohlenwasserstoffen vermittels Palladium- 
schwarzes,” Ber., 52 (1919), pp. 1573-83. 

"22. Muskat, I. E. “Reactions of Carbohydrates in 
Liquid Ammonia. II. Apparatus and Methods. Alkyl, 
Acyl and Certain Metallic and Non-metallic Derivatives 
of Diacetoneglucose,” J. Am. Chem. Soc., 56 (Nov., 1934), 
pp. 2449-54. 

23. Wolfrom, M. L., Binkley, W. W., Shilling, W. L., 
and Hilton, H. W. “Action of Heat on D-Fructose, II. 
Structure of Diheterolevulosan II,” J. Am, Chem. Soc., 73 
(Aug., 1951), pp. 3553=-57.. 

24, Zempleén, G., Catirés, Z., and Angyal, S. “Uber 
benzylierte Derivate des Lavoglucosans und der Glucose,” 
Ber., 70 (No. 9, 1937), pp. 1848-56. 

25. Hann, R. M., Haskins, W. T., and Hudson, C. S, 
“The Structure of Dimethylene Dulcitol (1,3:4,6-Dimethyl- 
ene-dulcitol), J. Am. Chem. Soc., 64 (Apr., 1942), pp. 
986-87. 

26. Binkley, W. W., and Wolfrom, M. L. “Chromatog- 
raphy of Sugars and Related Substances,” Scientific Re- 
port Series No. 10, Sugar Research Foundation, Inc., New 
York (Aug., 1948). 

27. Moore, S., and Link, K. P. “I. The Oxidation of 
Aldoses by Hypoiodite in Methanol. II. The Identification 
of Seven Aldo-Monosaccharides as Benzimidazole Deriva- 
tives,” J. Biol. Chem., 133 (Apr., 1940), pp. 293-311. 

Abstract published by special arrangement with The 
Ohio State University. 


























ALKYLATION AND REARRANGEMENT OF 
ALLYLBENZENE: REDUCTION OF 
STYRENES AND PHENYLCARBINOLS 


(L. C. Card No. Mic 58-745) 


Daniel Cook Rowlands, Ph.D. 
The Ohio State University, 1952 


Introduction and Historical 


Levy and Cope’ have alkylated the sodium salt of allyl- 
benzene with allyl bromide, crotyl chloride, and methyl 
vinyl carbinyl chloride to obtain 3-phenyl-1,5-hexadiene, 
3-phenyl-1,5-heptadiene, and 3-phenyl-4-methyl-1,5- 
hexadiene. Several other interesting hydrocarbons, which 
ordinarily would not be easily prepared, are available by 
the alkylation of the sodium salt of allylbenzene. The 
yields which may be obtained in the syntheses of these 





hydrocarbons, and the determination of their properties, 
constitute an important part of the following research. 

Although the literature reveals that considerable work 
has been done on the reduction of styrene hydrocarbons by 
sodium metal in liquid ammonia, several problems have 
remained unanswered, Thus the dehydration of phenyl- 
propylcarbinol over alumina has been reported by Henne 
and Matuszak” to produce only cis and trans 1-phenyl-1- 
butene, but other workers* have been unable to reduce the 
low -boiling phenylolefin with sodium in ammonia. In ad- 
dition, the composition of the high-boiling, non-dehydrating 
residue which is produced when phenylpropylcarbinol is 
dehydrated® needs investigation. 

Recent papers*”” have shown that with 2-methyl-a - 
methylstyrene and 2,4,6-trimethyl-a -methylstyrene there 
is steric inhibition of resonance so that the double bond in 
the side chain partially or completely fails to resonate 
with the aromatic nucleus, The question of the possibility 
of reducing these styrenes with sodium in ammonia has 
not been answered, and, in addition, the physical proper - 
ties of the styrenes and their reduction products need to 
be studied. The olefin mixture consisting of a@-isopropyl- 
styrene and a-methyl-f,8-dimethylstyrene is of interest 
because its reduction product is considered the most prob- 
able impurity in Friedel-Crafts t-amylbenzene.° 

Birch’ has reduced several phenylalkylcarbinols, but 
the method of reduction has not been adequately demon- 
strated to lead to pure hydrocarbons. Therefore, addi- 
tional work has been done, with particular emphasis on the 
purity of the alkylbenzenes that may be obtained. 


Discussion of Present Research 


Derivatives of Allylbenzene 

In this work, 3-phenyl-1-butene, 3-phenyl-3-methyl-1- 
butene, 3-phenyl-l-pentene, 3-phenyl-3-ethyl-1-pentene, 
3-phenyl-3-methyl-1-pentene, and 3-phenyl-1-hexene were 
prepared by reacting the sodium salt of allylbenzene or its 
derivative with the proper halide. 

The sodium salt of allylbenzene or its derivative was 
formed in liquid ammonia at the solvent’s boiling point 
(-33°C.) by adding the allylbenzene to ammonia containing 
the necessary quantity of sodamide. In at least one in- 
stance, it proved desirable to add the solution of the sat 
and the alkyl halide simultaneously through separate side 
necks to a second flask containing stirred liquid ammonia. 
In other cases the salt was alkylated in the flask in which 
it was prepared by adding the halide dropwise to the 
stirred ammonia solution. Progress of the alkylations to 
completion was easily followed, since the red color of the 
salt vanished when reaction was finished. Isolation of the 
product was accomplished by addition of ammonium chlo- 
ride followed by dilution with water, separation of the hy- 
drocarbon layer, and steam distillation. All of the prod- 
ucts, except 3-phenyl-1-hexene (which required diminished 
pressure fractionation), were distilled at atmospheric 
pressure on columns capable of 20 plate efficiency. Ma- 
terial taken as good product, in every case, constituted a 
nice distillation plateau. 

The major by-products were invariably found to be 
dimer, propenylbenzene, and derivatives of styrene 
formed by migration of the double bond from its original 
position in the alkylated allylbenzene. However, the pos- 
sibility of the presence of quite small amounts of hydro- 
carbons originating from alkylation in the primary position 
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of the allylic system was not eliminated. Indeed, certain 
distillation curves suggested the presence of small quanti- 
ties of such by-products. 

3-Phenyl-1-butene was prepared in 60 per cent yield by 
adding methyl bromide to the sodium salt of allylbenzene, 
It was found that a large volume of ammonia solvent (>2 
liters per mole of allylbenzene) was desirable in that it 
helped eliminate rearrangement by-products. The struc- 
ture of the product was established by hydrogenation to 
sec-butylbenzene and by ozonolysis which produced formal- 
dehyde (25 per cent yield as the dimedone derivative) and 
a -methylphenylacetaldehyde (28 per cent yield as the semi- 
carbazone), 

3-Phenyl-3-methyl-1-butene of excellent purity was 
prepared in 33 per cent yield by adding methyl bromide 
(2.2 moles) to allylbenzene (1.0 mole) which was stirred in 
liquid ammonia with sodamide (2.2 moles). Proof of struc- 
ture was obtained by hydrogenation to t-amylbenzene. 

3-Phenyl-1-pentene was obtained in the best yield (68 
per cent) when equivalent quantities of the salt of allylben- 
_ zene and ethyl bromide were added simultaneously to 
stirred liquid ammonia. The method of synthesis and com- 
parison with literature values for physical properties were 
sufficient to eliminate doubt as to structure. 

3-Phenyl-3-ethyl-1-pentene was prepared in 68 per 
cent yield by adding ethyl bromide to the sodium salt of 3- 
phenyl-1-pentene., This hydrocarbon gave the sodium salt 
only with difficulty, and the ethyl bromide had to be added 
slowly so as to keep the salt in excess. The greater diffi- 
culty in obtaining the salt was believed to be due to the 
electron releasing ethyl group in 3-phenyl-1-pentene. 
Ozonolysis of 3-phenyl-3-ethyl-1-pentene produced form- 
aldehyde, which was isolated in 31 per cent yield as the 
dimedone derivative, but the higher boiling aldehyde was 
not isolated since it was unknown. 

3-Phenyl-3-methyl-1-pentene was prepared from 3- 
phenyl-1-pentene (0.729 moles) by stirring the hydrocar - 
bon with sodamide (1.46 moles) and then adding the methyl 
bromide in portions till no more red salt-color would 
form. The crude 3-phenyl-3-methyl-1-pentene was puri- 
fied of conjugated olefins by sodium in ammonia reduction 
and distilled to give a 31 per cent yield. Ozonolysis pro- 
duced formaldehyde (31 per cent yield of the dimedone 
derivative), but a higher boiling fragment could not be iso- 
lated. 

3-Phenyl-1-hexene was prepared in 61 per cent yield 
by adding propyl bromide (1.0 mole) to the sodium salt of 
allylbenzene (1.0 mole). Structure was assigned this hy- 
drocarbon on the basis of previous experience which in- 
variably showed alkylation in the secondary position. 


Reduction of Styrenes 

A sample of the hydrocarbon previously believed to be 
the low-boiling isomer of 1-phenyl-1-butene (from phenyl- 
propylcarbinol) was treated with sodium in liquid ammo- 
nia. Only about 64 per cent of the theoretical sodium was 
consumed. The resultant hydrocarbon product, which was 
unsaturated, was ozonized, and phenylacetaldehyde and 
acetaldehyde were obtained in reasonable yield. This 
strongly indicated the presence of 1-phenyl-2-butene. This 
hydrocarbon was synthesized independently from crotyl 
chloride and phenylmagnesium bromide, and was shown to 
have properties quite consistent with its presence as an 
impurity in 1-phenyl-1l-butene. Presumably the original 
hydrocarbon was about 60 per cent 1-phenyl-1-butene and 
40 per cent 1-phenyl-2-butene. 





The high-boiling, non-dehydrating residue from the de- 
hydration of phenylpropylcarbinol was shown to be mainly 
butyrophenone, since two derivatives, the semicarbazone 
and oxime, gave melting points in accord with literature 
values for butyrophenone, while a Wolff-Kishner reduction 
gave a good yield of butylbenzene. 

The three olefins, a-methylstyrene, 2-methyl-a- 
methylstyrene and 2,4,6-trimethyl-a -methylstyrene, were 
prepared and treated with sodium in liquid ammonia. a- 
Methylstyrene and 2-methyl-a-methylstyrene were re- 
duced smoothly to alkylbenzenes, while 2,4,6-trimethyl-a- 
methylstyrene was reduced only with great difficulty, 
though probably completely, after 3 lengthy exposures to 
a large excess of sodium. 

The change in physical properties on reduction of a- 
methylstyrene was about as expected on the basis of past 
experience with styrene hydrocarbons... Thus, reduction of 
the olefin resulted in lowering the boiling point by about 
13°C., the nf by .0472 points, and the dZ° by .0488 points. 
With 2,4,6-trimethyl-a -methylstyrene, reduction pro- 
duced a rise in boiling point of 10°C., a drop in the value 
for nj of only .0032 points, and no change in the density 
within experimental error, Values for the change in prop- 
erties on reducing 2-methyl-a-methylstyrene were inter- 
mediate, as expected. 

a -Methyl-f,8-dimetnylstyrene and a -isopropylstyrene 
were prepared by dehydration of methylphenylisopropyl- 
carbinol, the carbinol having been prepared from methyl- 
isopropylketone and phenylmagnesium bromide. The mix- 
ture was reduced with sodium in ammonia and the product 
was purified to obtain a 52 per cent yield (from olefins) of 
2-methyl-3-phenylbutane. Physical constants of this hy- 
drocarbon and infrared spectrogram comparison made it 
appear quite probable that 2-methyl-3-phenylbutane was 
an important impurity in Friedel-Crafts t-amylbenzene, 


Reduction of Phenylcarbinols 

Methylphenylcarbinol, n-propylphenylcarbinol, and t- 
butylphenylcarbinol were reduced to alkylbenzenes by 
treatment in liquid ammonia with methanol and sodium. It 
was demonstrated that ammonium sulfate is capable of re- 
placing the metahnol. By the procedure generally em- 
ployed however, phenylcarbinol and methanol were added 
to refluxing liquid ammonia, and sodium was then added 
in small chunks. 

Probably the only important by-products were cyclo- 
hexadiene derivatives arising from partial reduction of the 
aromatic nucleus. If these by-products were removed 
either by a careful fractionation or permanganate oxidation, 
the purity of the hydrocarbon was excellent. In the best 
run, ethylbenzene of 99.1 mole per cent purity was pro- 
duced from methylphenylcarbinol in 88 per cent yield. 
From this, a 62 per cent yield of ethylbenzene of 99.9 
mole per cent purity could be obtained by careful fraction- 
ation. Butylbenzene, prepared by reduction of phenylpro- 
pylcarbinol, was distilled, permanganate treated, and re- 
distilled to give a 68 per cent yield of product of excellent 
quality (99.8 mole per cent). Neopentylbenzene was ob- 
tained only in poor yield (22 per cent), but the final purity 
achieved was excellent as judged by the freezing curve of 
this substance. | 

A mechanism for these reductions was proposed in 
which the electron releasing quality of the t-butyl group 
was held to be to blame for the difficulty in reducing t- 
butylphenylcarbinol. 
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Table I 


PHYSICAL CONSTANTS OF THE AROMATIC 
HYDROCARBONS PREPARED IN THIS RESEARCH 





Hydrocarbon Melting point (C.)| Boiling point (C./760 mm.) 





Allylbenzene -55.06 
3-Phenyl-1-butene -70.45 


158.60-158.64 
173,54-173.60 
3-Phenyl-3-methyl-1-butene -74,91 189,58 
3-Phenyl-1-pentene -73.07 191,92 
3-Phenyl-3-ethyl-1-pentene glass 229.93-230.04 
3-Phenyl-3-methyl-1-pentene glass 211.33-211.39 
3-Phenyl-3-ethylpentane -21,12 232.69-232.79 
3-Pheny1-1-hexene glass 122.5-123.1/55 mm. 
Propenylbenzene -30.07 178.04-178.12 
1-Pheny]-2-butene -75.71 186.60 -186.64 
2-Methy!-3-phenylbutane glass 190.09-190.10 
Isopropylbenzene -96.27 
2-Methyl-a -methylstyrene glass 


152.44-152.47 
172.12-172.25 
2-Methylisopropy -71.7 178.13 

2,4,6-Trimethyl-a -methylstyrene -31.60 211.12-211.14 
2,4,6-Trimethylisopropylbenzen -11 222 

Ethylbenzene * 94,99 136.17-136.19 
Butylbenzene -88.02 183.18-183.20 
Neopenty lbenzene -18,37 




















185.92 -185.96 


Summary 


3-Phenyl-1-butene, 3-phenyl-3-methyl-1-butene, 3- 
phenyl-1-pentene, 3-phenyl-3-ethyl-1-pentene, 3-phenyl- 
3-methyl-1-pentene, and 3-phenyl-1-hexene were prepared 
by alkylation of the sodium salt of allylbenzene or its sub- 
stitution products. 

Re-evaluation of the alumina dehydration products from 
phenylpropylcarbinol indicated the presence of phenyl 
propyl ketone and 1-phenyl-2-butene, These compounds 
had not been previously shown to be formed by the dehydra- 
tion of phenylpropylcarbinol. 2-Methyl-3-phenylbutane was 
synthesized and profitably compared with the impurity in 
Friedel-Crafts t-amylbenzene, a-Methylstyrene, 2- 
methyl-a-methylstyrene and 2,4,6-trimethyl-a-methyl- 
styrene were obtained and reduced to the corresponding 
alkylbenzenes by sodium in ammonia. 

Methylphenylcarbinol, phenylpropylcarbinol, and t- 
butylphenylcarbinol were reduced with sodium in ammonia 
to alkylbenzenes which contained aromatic nucleus reduc- 
tion by-products. However, when these impurities were 
removed the alkylbenzenes were of extremely high purity. 
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THE EVAPORATION RATES OF SOME 
ORGANIC COMPOUNDS 


(Publication No. 25,155) 


Clarence William Saltonstall Jr., Ph.D. 
Columbia University, 1957 


Molecular distillation is a process widely used for the 
separation and purification of organic liquids of very low 
vapor pressure. Unfortunately the evaluation of the effi- 
ciency of the process has been complicated by the difficulty 
of measuring the associated physical constants. There is 
no boiling point as in ordinary distillation and the vapor 
pressures are so low that they can be measured only with 
great difficulty. 

In this work a simple, direct method for the measure- 
ment of the evaporation rates of pure organic liquids was 
developed. Using this method the evaporation rates of 
ethylpalmitate, margarate, stearate, nonadecanoate, oleate, 
elaidate and linoleate were determined at various temper - 
atures. It was shown that the evaporation rates determined 
in this way can be used for the evaluation of the efficiency 
of molecular distillation. 

The rate measurements were carried out in an appara- 
tus consisting of a liquid reservoir in which a chilled con- 
densing surface of known area could be suspended just 
above the surface of the liquid sample. Measurements 
were made by evacuating the reservoir and collecting the 
distillate as a solid for a measured length of time. The 
amount of distillate was then determined by quantitative 
saponification or bromination, 

From the measurements, the activation energies for 
evaporation were calculated as well as the ratios of evapo- 
ration rates for various pairs of liquids. To test the hy- 
pothesis that the ratio of the evaporation rates of two com- 
pounds has the same significance for molecular distillation 
as the ratio of vapor pressures (relative volatility) has for 
ordinary distillation, a mixture of ethyl oleate and ethyl 
elaidate was distilled in a simple molecular stili and sam- 
ples from the pot and head fractions analyzed for compo- 
sition by infrared spectroscopy. The relative volatilities 
a at various temperatures calculated from the equation, 


a 
_ Xa 
a 

xi 
fractions of ethyl oleate in the pot and head fractions re- 
spectively, were found to be the same within experimental 
error as the values calculated from the evaporation rates. 

Using the same binary mixture, the efficiency of mo- 
lecular distillation through heated, vertical cylindrical 
tubes was measured, The number of theoretical plates 
(n-1) was calculated from the expression: 

] 
— -l 
g? == 
l 1 i 
x - 
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a 





, where X, and X! are the mole 
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THE ELECTROLYTIC REDUCTION OF FURFURAL 
(Publication No, 24,523) 


Donald David Staker, Ph.D. 
The Ohio State University, 1952 


The electrolytic reduction of furfural was first re- 
ported by H. D. Law.’ He obtained furfuryl alcohol and 
a resinous product. Later, Albert and Lowy’ presented 
evidence for the formation of the furfural pinacols, hydro- 
furoin and isohydrofuroin. They obtained one of these two 
isomeric compounds in a crystalline form. Again a res- 
inous product was also obtained. | 

The latter authors found that reductions accomplished 
in a cathode solution buffered to a pH of 4.5 to 6.5 gave 
optimum yields of pinacol. Reductions in solutions of pH 
2-5 and above pH 8 gave a decreased yield of pinacol ac- 
companied by increased resin formation. They also found 
that furfural, furfuryl alcohol, and the pinacols, did not 
give any appreciable resinification during contact with the 
electrolyte for a period equivalent to that required for an 
electrolytic reduction. 

The results of Albert and Lowy indicate that resin for- 
mation during the electrolytic reduction of furfural is a 
cathodic process. In view of this, the present research 
was designed to study the chemical structure of the prod- 
ucts, other than alcohol and pinacol, that are formed dur- 
ing the electrolytic reduction of furfural. 


Results 


Furfural was reduced at an amalgamated lead cathode 
in aqueous sodium bicarbonate solution. A pH of 6-9 was 
maintained by continuously saturating the cathode solution 
with carbon dioxide. The reduction product was separated 
into monomeric, dimeric, and polymeric components by 
distillation. 

The monomeric component was a mixture of furfuryl 
alcohol and unreduced furfural. 

The dimeric component contained two isomeric pina- 
cols and a third non-pinacolic product. This mixture par- 
tially crystallized to give the furfural pinacol, m.p. 61°- 
62° C., reported by Albert and Lowy.” The isomeric pina- 
col was not crystallized from the electro-reduction prod- 
uct. However, it was obtained as a crystalline product by 
reducing furoin with lithium aluminum hydride and identi- 
fied in the dimer mixture as a diacetate. Quantitative re- 
actions of the dimer component with sodium metaperiodate 
showed the presence of the non-pinacolic dimer. A struc- 
tural study indicated that this was 5-/(2-furyl)-hydroxy- 
methyl/-furfuryl alcohol. This product could not be sep- 
aratedin pure form from the pinacols by distillation; how- 
ever, it was concentrated in the higher boiling fractions. 

The preliminary structural study of the non-pinacolic 
dimer was accomplished with mixtures containing a known 
quantity of pinacol. It indicated a molecular formula of 
CioHiO, containing two hydroxyl groups. An infra-red 
spectrum showed the absence of carbonyl groups and was 
similar to an infra-red spectrum of the dimeric product 
obtained by treating furfuryl alcohol with mineral acid. 

Dunlop and Peters’* have presented evidence that the 
furfuryl alcohol dimer (CioHioO3) is 5-furfuryl-furfuryl 
alcohol. This was confirmed in the present research by 
degrading the hydrogenated derivative (CioHisO3) to 2- 
decanol, 





The hydrogenated derivative of the non-pinacolic fur- 
fural dimer was isolated by chemically destroying the pin- 
acol in hydrogenated pinacol-dimer mixtures. A structural 
study indicated a molecular formula Ci 9H:isO4) containing 
two hydroxyl groups. An infra-red spectrum was similar 
to that of 5-tetrahydrofurfuryl-tetrahydrofurfuryl alcohol, 
the hydrogenated derivative of the furfuryl alcohol dimer 
(CioHioO3). The position of the carbon-carbon linkage in 
the non-pinacolic dimer was then shown by degrading the 
hydrogenated derivative to n-decane. 

The polymeric component remained as a brittle residue 
after distillation of the dimer component. A study of the 
general nature of this residue showed that it was composed 
of five-carbon units corresponding to those of the dimeric 
products. Molecular weight determinations gave an aver- 
age value corresponding to a trimertetramer mixture. 
Approximately 90 per cent of the molecules contained one 
1,2-diol grouping. The structural similarity of the polymer 
and non-pinacolic dimer indicated that both might be formed 
by the same process. The position of the carbon-carbon 
linkages in the polymer were not shown by degradation. 
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FLUORINATED AMINES 
(Publication No. 24,513) 


Jay Junior Stewart, Ph.D. 
The Ohio State University, 1952 


General Introduction, Purpose and Scope 


For better electronic interpretation of organic chemis- 
try, the current information obtained mostly from the elec- 
tropositive influence of hydrocarbon groups should be sup- 
plemented by information derived from electronegative 
eroups. Many electronegative groups have been investi- 
gated, but often the conclusions have been obscured by the 
added complication of resonance, tautomerism or steric 
factors. To eliminate the steric factor, for instance, 
phenyl-substituted compounds have been used in rearrange - 
ment studies (Hofmann, pinacolic, etc.), and this has in- 
troduced regrettable limitations in conclusions by exclud- 
ing purely aliphatic compounds. 

Fluorinated compounds afford many advantages for the 
needed type of investigation. Fluorine is the most electro- 
negative of the elements, and its bonded atom has a van 
der Waals radius 1.35 A? a value only slightly greater 
than that of the bonded hydrogen atom, 1.2 A. Consequently, 
the trifluoromethyl group, unlike any other group of com- 
parable electronegativity, has essentially the same bulk 
and steric effect found in the methyl group, with which it 
is conveniently contrasted. It is also a grouping of great 
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stability, which can be handled as a unit in reactions and 
rearrangements. 

The effect of the trifluoromethyl group upon various 
organic functions has already been the subject of a number 
of investigations: the acidity of fluorinated acids* and al- 
cohols* has been found greater than that of their non- 
fluorinated analogs; the basicity of ethers is diminished 
by the presence of nearby fluorine atoms;* and an adjacent 
double bond becomes markedly polarized by the CFs; 
group.” , 

The present work is concerned with the effect of the 
trifluoromethyl group upon the amine function; moreover, 
its influence upon other functions — amide, carboxyl and 
ester — was observed in the course of intermediate prepa- 
rations and is included in this report. 

For the preparation of trifluorinated compounds with a 
CFs group one, two, three times, etc., removed from a 
second function, it was decided to start for all syntheses 
from a single derivative, CF;CHzCH2Br. The design of a 
workable procedure to make large amounts of this deriva- 
tive became therefore an important preliminary task. 

The reported work is divided into three large topics: 
the preparation of CF;CH2CH2Br; the influence of the CFs 
group upon the amine function in several fluorinated 
_ amines; and the influence of the CFs; group upon certain 
other functions. 


Preparation of CF;CH2CH2Br 


The preparation of CF;CHzCH2Br has been accom- 
plished by the following sequence: 1) CClsBr + CH2=CH2— 
CCl1,;CH,CH2Br; 2) CClsCH2zCH2Br +SbF; + SbFsCle —> 
CFsCH2CH2Br. The addition of CCls Br to CH2=CHez under 
free-radical conditions has been effected by the method of 
Kharasch® to give CCl;CH,CHz2Br in 86 per cent yield. 
The fluorination of CClsCH2CH2Br to the trifluoride, un- 
like that of CClsCH2CH2Cl,’ has been found beset by side- 
reactions, In the course of forty-one fluorinations in which 
many variables were altered systematically, a fund of in- 
formation was accumulated, and a moderately satisfactory 
precedure developed, which prescribes a 30 per cent ex- 
cess of antimony salts (45 mole per cent SbF3;Clz) and 
150 ml. of methylene chloride per mole of antimony salts 
as solvent. 

The principal products (with yield) isolated in this re- 
action are as follows: CF;CH2CH2Br (27 per cent), CF3- 
CHz2CH2Cl )10-12 per cent), CF2ClCHzCHe2Br (11 per cent), 
CF2CICHCICH2Br (22 per cent), and CFCleCHCICH2Br 
(15 per cent) with occasional small amounts of CFC. - 
CH2CH2Br. Both CFs:CH2zCHz2Br and CF2ClCHzCHz2Br 
are known compounds and hence readily identified. The 
solvent CH2Cl2 and CFs:CHz2CHe2Cl boil at nearly the 
same temperature; hence the quantity of CF;CH2zCH2Cl 
obtained was estimated by a consideration of the refractive 
index of the mixture and by treatment of the mixture with 
alcoholic KOH and noting the quantity of CF;CH=CHz ob- 
tained. Evidence for CF2:CICHCICH2Br was obtained from 
its physical constants (see table of new compounds) and 
from its easy loss of Cl and Br with zinc to give a com- 
pound readily fluorinated to CF;CH=CHz. Evidence for 
€FClzCHCICH2 Br was obtained from its physical constants, 
from the qualitative detection of F, Cl and Br, from a 
weight of AgCl + AgBr of 249 g. per 100 g. of material 
(theory, 251), from its easy loss of HCl upon treatment 
with alkali giving a product whose observed properties are 





consistent with the formula Cs;H2FCl2Br, and from its easy 
loss of Br and Cl upon treatment with zinc. The identifi- 
cation of CFCleCHzCHz2Br was by means of its physical 
constants and its easy dehydrobromination to the known 
olefin CFCl2CH=CHa2. 

Regarding the relative proportions of products realized, 
the following conclusions were drawn from a systematic 
variation of reaction conditions: 

1) CFsCHzCH2Br is favored and CF2ClCH2CHz2 Br dis- 

favored by a high bath temperature, 

2) The quantity of CF2Cl1CHCl1CHe2Br obtained invari- 
ably is roughly equivalent to the quantity of CF;CHe- 
CHz2 Br produced. 

3) Substitution of Cl for Br is favored by high bath tem- 
perature. 

4) CFClzCHC1CHzBr is diminished by high bath tem- 
perature and a decrease in its yield is accompanied 
ordinarily by an increase in CF2ClICHCICH2Br. 

5) A higher proportion of SbF;Clz favors conversion to 
CFsCHz2CH2Br and CF2CICHCICH2Br. 

6) An increase in ratio of antimony salts to organic 
material results only in greater exchange of Cl for 
Br, and no significant improvement is noted in vary- 
ing either the contact time or proportions of solvent 
used, 

The fluorination of CF2Cl1CH2CH2Br has been effected 

under the same conditions, giving CF,;CHzCH2Br (44 per 
cent yield) and CF;CHzCH2Cl (36 per cent yield). 


Fluorinated Amines 


Preparation of Fluorinated Amines.—Several fluorinated 
amines are known. They have been prepared by different 
workers who have noted some of the characteristics, but 
no systematic arrangement has yet been tried where the 
amine properties would be related to the distance between 
the nitrogen atom and the fluorinated group. 

Since perfluorinated tertiary amines are known,”” it is 
clear that the RCF2-N bond is stable, per se. There is 
only one perfluoro secondary amine mentioned; (CFs;)2NH 
is claimed by Ruff as a small amount of by-product in the 
preparation of CFs;N=NCFs from ICN and PCls (known to 
be contaminated with HF), and it has been characterized 
by analysis only.” No perfluoro primary amine is known. 
Fluorinated amines in which the fluorinated group is sep- 
arated from the nitrogen atom by one CHz2 group are known, 
and their easiest preparation is by hydrogenation of ni- 
trile,“49***° 

The original intention was to prepare primary amines 
of the type CFs(CHz2),, NHz, in which n would decrease from 
2 to 0. This was to be done by degradation of amides 
(Hofmann reaction) and azides (Curtius or Schmidt reac- 
tions). It was hoped that as n decreased, a trend would 
become apparent from which conditions for the most dif- 
ficult step, CFs CONH2z—> CFs NHz2, might be learned. 

Preparations where n = 2 and 1 are described on the 
following flow sheet. (See next page). 

The preparation of an amine where n = O by the Hof- 
mann, Schmidt and Curtius reactions has proved unsuc- 
cessful. The Hofmann reaction applied to n-Cs F,CONHa2 
produced only n-CsF,NCO in 77 per cent yield. In the 
Schmidt reaction of n-CsF7CONs, the rearrangement prod- 
uct is not Cs F7NHe but C2 F;CONHz2, which is by now 
clearly understood to be a hydrolysis product: CFsCF2- 
CF2CONs—> [CF;CF2CF2NH2 + COz2]—*CFsCF2CONHz. 
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CCl; + CH2=CH2 — 





—»> CCL3;CHz2CH2Br SbF's, win th hn IN 
“) (2) 
~<a CF;CH2CH2MgBr 
(3) 





CF;CH2 CHe Br 





O2 CO2: 


(6) 
CF,;CH2CH20H ¢«——“) CINH2 4 CFsCH2CH2 COOH 


(5) | Na2Cr20; (15) (7) | SOCle 
CF;CH2 COOH (failed) - CFs CHzCH2COCI 
(7) | PCls (9) | NHs 


CF; CHz CHe CONH2 














CFsCH2COCI —*> CFsCHsCONH, 


(8) | NaNs, (10) | NaOBr 
Ht failed 


Vv + CFs; CH2 CH2 NH2 
CF;CHe2 NH, ¢<— 


(1 4)| reduction 
CFsCN 
(13)} P20, 


CF,;CONH: ¢ ay CF;coor: Shy! Ge - CF; COOH 


(10) | NaOBr 























In support of this view is the fact that the isocyanate is 
known, which shows that the RCF2-N bond is stable.” Fur- 
ther, the same product has been obtained in the laborato- 


ries of the Minnesota Mining and Manufacturing Company.** 


The Effect of the CF; Group Upon the Amine Func- 
tion.—In the investigation of the influence of the CF; group 
upon the acidity of organic acids, it has been noted that the 
influence is still readily discernable when there are two 
CH2 groups between the fluorinated cluster and the acid 
function.” This observation emphasizes the magnitude of 
the electronegative induction exerted by CF; groups. The 
same relationship has been noted in this investigation of 
CFs(CHz2),,NH2 compounds, where n = 1 and 2. The ioni- 
zation constant Kj, is defined as the constant for the reac- 
tion RNH2 + HzO = *RNH;" + OH . 











4x10 °* CH;CH2NH2 4.5 x 10 * 


4.4x10° CF;CHzNHz 5.3x 10” 
5.2 x10 ° | 


A 50 per cent aqueous alcoholic solution saturated with 
respect to (C2F;)3N failed to give a titration curve; in- 
stead, a curve identical in shape to the “titration” of dis- 
tilled water was obtained. Thus, as expected, this amine 
is too weakly basic to be measured by this means. 

From these data, it is apparent that when n = 1, the 
basicity is decreased 10° times and when n = 2, 10° times; 
introduction of the second CHz group renders the CF; 
group 10° times less effective. The ionization constants 
of the amines CF;CH2NH2 and CF3;CH2CH2NHz> fall be- 
tween those of non-fluorinated aliphatic amines and aniline 
(4x10 *), 

The measurements of Kj, for CF,;CHzNHe2 and CF;CHz2- 
CH2NHz2 and, for control purposes, for C2HsNHz2, n-C3H,- 
NHz2 and aniline were determined by calculation from data 
obtained in the titration of approximately 0.04 N solutions 
of the amine with 0.05 N HCl, with measurement of the 
pH with a Model H 2 glass electrode Beckman pH meter. 
Measurements were made at 24.5°C. 

In the purification and handling of these amines, an at- 


mosphere of nitrogen was used to prevent absorption of 
COz from the air. 


CHsCH2CH2 NH2 
CF;CH2CHz2 NH2 





Calculation of the ionization constant was by means of 
the relationship 


pK, = pK, - pH + log ‘suunel = PK, - pH + log 7 
in which a = initial quantity (equivalents) of amine used 
and b = equivalents of acid added. As discussed by Glass- 
tone, this equation is valid between pH values of 4 and 10, 
and for dilute solutions of ionic strength $0.01.” The 
value of a was obtained by calculation from the equivalents 
of acid required for titration to the endpoint. 

Titration values lying on the neutralization curve near 
the half-equivalence point were used for calculation of Kj, 
The ionic strength was calculated for only the last value 
used for confirmation that the value 0.C1 was not exceeded. 


The Effect of the Trifluoromethyl Group 
Upon Various Functions 


The Amide Function in the Hofmann Reaction. —Little 
difference between n-C;H7CONH2 and CF;CH2CH2CONH2 
was noted in this reaction and thus it appears that the in- 
fluence of the CF, group is not strongly felt on the rear- 
rangement; there was some evidence, however, that the 
CF; group may retard the hydrolysis of the intermediate 
isocyanate. Crs3sCH2CONHz2 yielded less than 3 per cent 
of CF,;CHz2NHsCl, but 27 per cent of the amide was iso- 
lated along with considerable material for which analysis 
and liberation of iodine from KI indicated the formula to 
be CF2BrCHBrCONHBr. This product presumably arises 
from elimination of HF followed by addition of bromine, a 
behavior paralleled by that noted in the amidification of 
CF;CH2COOH, as described later. The amide n-C3F7- 
CONHz2 provided.a 77 per cent yield of isocyanate only. 

The Acyl Chloride Function in the Schmidt and Curtius 
Reactions. —It has been found in the Schmidt reaction that 
for the series of acids n-C;H,COOH, CF;CHzCHzCOOH, 
CF;CHz COOH and n-C3F,COOH, increased acidity of the 




















’ acid impedes the formation of the acyl azide from HNs3 


with the result that the inorganic azide decomposes before 
reaction with the organic material occurs. This trend 
was indicated by an increased recovery of organic acid 
and consistently large evolution of nitrogen. n-C3 F;,COOH 
failed to give any azide and only organic acid was isolated, 
as was the case also with its acid chloride under these 
conditions. It was found, however, that by reacting n-Cs3- 
F,COCI1 directly with NaNs in the absence of inorganic 
acid, the acyl azide can be formed in suitable yield; sub- 
sequent decomposition of the organic azide is then cata- 
lyzed by the addition of inorganic acid, This reaction se- 
quence is, in effect, a Curtius reaction in its initial step 
and a Schmidt reaction in the decomposition—rearrange - 
ment step. When n-C;F,COCI1 was subjected to such 
treatment, a white solid, obtained in small quantity only 
(5 g. from a 0.48 mole run) was isolated and proved to be 
CF,CF2CONHz2 (m.p. 89-93", mixed with known amide, 
89-91°: per cent F observed 56.9, calculated 58.3; per 
cent N (Dumas method) observed 9.0, 12.0, 12.4, 10.5, 
calculated 8.6). The presence of this compound can be 
explained through the following sequence of reactions: 

H™ H + -Ne 
C3 F,COC1——> Cs F,; CON; ———+ C; F,; CONN; ————— 


H H : 
lc, F.cont’ —dJe,F,Nco|* __NaOH | Ics F,NH,| —. - 


lc. F,cn| —H20 , c, F,CONH: 
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The Carboxyl Function in Its Conversion to the Azide, 
the Amide and the Acid Chloride.—The effect of the CF; 
group upon the carboxyl function in its conversion to the 
azide has just been described, 

In the amidification of acids by the method of Mitchell 
and Reid,*© which involves passing gaseous ammonia 
through the acid at approximately 200°, it was noted that 
the amidification became increasingly difficult the stronger 
the acid. CH,;CH2CH2zCOOH and CF;CH2CHzCOOH gave 
nearly equivalent yields (85 per cent and 79 per cent); 
CF;CH2COOH gave principally a polymer, probably aris- 
ing from HF elimination from the acid; and n-C3F;,COOH 
gave about 2 per cent of the amide and considerable solid 
believed to be Cs F,COONH,. This observation may per- 
haps be explained by postulating that for weak acids, reac- 
tion with ammonia proceeds by (1) while for strong acids, 
reaction proceeds by (2): 

















O O . 
(1) RCOOH + NHs{RCOH or RCNHs , OH | sRCONH: + HO 
7 NH; 


(2) RCOOH + NHs-—»RCOO , NH.* 


Dehydration of the ammonium salt would be expected to 
proceed with more difficulty than that of the complex pos- 
tulated in (1). 

It was noted that with SOClz2, the acids gave poorer 
yields the stronger the acid while with PCl, the opposite 
effect was noted. 

The Ester Function in Its Amidification,—It was noted 
that the stronger the acidic strength of RCOOH, the more 
easily was the ester RCOOEt converted to the amide. 








Table of New Compounds 
b.p. np dé 


0 
CF.CICHCICH2Br 132.5° 1.44627° 
(735 mm.) 


CFClzCH2CH2Br* 135.5° 
(745 mm.) 


CFCl12,CHCICH.Br 172° 
(745 mm.) 


CFCI1.CH=CHBr(?) 121-3° 


CF;CH2COCI 70.3° 
(745 mm.) 


CF;CHzCH2COCl 103° 


CF;CH2CONH2 m.p. 108.6- 
108.8° 


(Analysis: % F obs. 43.8; calc. 44.8) 


CF;CH2CH2CONHz2 m.p. 136.2- 
136.4° 


(Analysis: % N obs. 9.80, 9.94; calc. 9.93) 


CFsCHzCHzNHz 67-8" 1.3232°" 1.1625 
(744 mm.) 


(Analysis: % F obs. 45.7**; calc. 50.4) 
CF;CHzCH2NHsCl m.p. 222-5° 


(Analysis: % Cl obs. 23.70, 23.72; calc. 23.73) 


*Probably contaminated with CF2C1ICHCICH2Br © 
**The analyst noted that a poor fusion took place with some 
carbon being formed. 


a =m ARE 
1.830°° 1.06 





1.45602 1.7542®° 0.15 


1.49027°*°° 1.85075-3" 0.9 


1.473422" 1.7807*°" 0.8 
1.338279 1.499%9- 


1.36107*°  1.3612%° 





Summary 


1. The fluorination of CClsCH2CH2Br to CFs3CH2CH;- 
Br has been investigated under a variety of conditions. 
Products identified in the fluorination include CF;CH2CH2- 
Br, CF;CH2zCH2Cl, CF2ClCH2CH2CH2Br, CFCl2CH2CHe2- 
Br, CF2CICHCICH2Br and CFClzCHCICH2Br. 

2. The fluorinated amines CF;CHz2NH2 and CF;CH;- 
CHz2NHz2 have been prepared. Evidence has been obtained 
for the belief that the failure of ordinary methods to yield 
a primary amine RCF2NHz is not due to inherent instability 
but to sensitivity to a secondary reaction, loss of HF or 
hydrolysis. 

3. The basic dissociation constants of CF;CHzNHz2 and 
CF;CH2CH2NHz2 at 24.5°C have been measured and found 
to be 5.3x 10 ° and 4.5x10 °, respectively. The tertiary 
amine (C2F;)3N is indistinguishable from water as regards 
basic strength. From a comparison of these data with that 
of the corresponding non-fluorinated amines, the magnitude 
of the electronegative induction effect of the CFs group 
upon the amine function is emphasized; its influence is 
appreciable even upon the insertion of two methylene 
groups between the CFs; group and amine function. 

4, The effect of the CFs group upon the amide, carboxyl 
and ester functions has been noted in several of their reac- 
tions and found to operate in the expected direction, 

5. Ten new compounds have been obtained and their 


physical constants determined. 
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2 ,2-DISUBSTITUTED-1,3-PROPANEDIAMINES 
AND SOME DERIVATIVES 


(Publication No. 24,963) 


Peter Vincent Susi, Ph.D. 
University of Delaware, 1957 


Supervisor: Professor Glenn S. Skinner 


2,2-Dialkyl-1,3-propanediamines were synthesized by 
the reduction of the corresponding 2,2 -dialkyl-1,3-dinitro- 
propanes with iron and acid. This method is not applicable 
to the preparation of 2-alkyl-2-phenyl-1,3-propanediamines 
because of the lack of a method for preparing the corre- 
sponding dinitro compounds. 

2-Alkyl-2-phenyl-1,3-propanediamines were best pre- 
pared by the reduction of the corresponding 2-alkyl-2- 
phenylcyanoacetamides with a mixture of equimolar quanti- 
ties of lithium aluminum hydride and aluminum chloride. 
The 2-alkyl-2-phenylcyanoacetamides were prepared by 
the alkylation of 2-phenylcyanoacetam ide with the corre- 
sponding alkyl iodide and sodium ethoxide. 2-Phenylcy- 
anoacetamide was prepared by the action of concentrated 
ammonium hydroxide on 2-phenylcyanoacetic ester, which, 
in turn, was obtained by the carbethoxylation of phenylace- 
tonitrile with diethyl carbonate and sodium amide. 

5,0-Disubstituted hexahydropyrimidine-2-ones were 
synthesized by the condensation of the corresponding dia- 
mines with diphenyl carbonate. : 

The reaction of 2,2-disubstituted-1,3-propanediamines 
with ethyl chloroformate gave the corresponding 2,2- 
disubstituted-1,3-propanediurethanes. 

2-Alkyl-2-phenyl-1,3-propanediureides were obtained 
by the reaction of the corresponding diamine hydrochlo- 
rides with potassium cyanate, 

Selected compounds of the above types were submitted 
for pharmacological evaluation. 
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EQUILIBRIA OF ALUMINUM CHLORIDE 
WITH HYDROGEN CHLORIDE IN 
AROMATIC HYDROCARBONS 


(Publication No. 24,514) 


Lewis Delmar Swan, Ph.D. 
The Ohio State University, 1952 


Purpose ~ 


The purpose of this investigation was to study the 
equilibria of aluminum chloride with hydrogen chloride in 
benzene, toluene, and mesitylene as solvents. 





Historical 


Previously reported work had indicated that the true 
catalyst in those reactions ordinarily catalysed by alumi- 
num chloride might actually be tetrachloroaluminic acid 
formed in the equilibrium: 


AlCls + HCl =—— HAICl. 


This substance has never been isolated and does not 
form in the absence of a solvent,’ but its salts of the form 
ArH AICl,~ are claimed to exist.* 

In a previous unpublished study on the system alumi- 
num chloride-benzophenone-benzene the present investi- 
gator made a number of observations which prompted the 
present study. The extent of the reaction 


(CeHs)2CO + AICls (s) === (CsHs)2COAICls (solution) 


could be determined by finding the mole ratio of complexed 
aluminum chloride to total benzophenone in benzene solu- 
tion. Calling this ratio x, the values for the concentrations 
in the mass action expression are then x for the complex, 

1 - x for unreacted benzophenone, and 1 for aluminum 
chloride since it is a solid. Therefore the equilibrium 








constant K = —— , 
1-x 

But x for all runs was greater than one, and the greater 
the initial solubility of aluminum chloride in benzene the 
greater the mole ratio x. This was attributed to the pres- 
ence of air, moisture, hydrogen chloride, or other promo- 
ters. If the complex itself is a solvent for aluminum chlo- 
ride, x could be greater than one. 

Repeated sublimations of aluminum chloride in an inert 
atmosphere reduced the solubility of the product in benzene. 
Addition of mercury or mercury salts caused deeply 
colored complexes to form. A catalytic couple was indi- 

cated. 

Deliberate contamination of the benzophenone-aluminum 
chloride -benzene system with water and hydrogen chloride 
caused a pronounced increase in the solubility of alumi- 
num chloride in the solvent by complex formation. 


The Specific Problem 


The work just reported indicated that a more complete 
study of the aluminum chloride-hydrogen chloride -aromatic 
hydrocarbon systems was advisable. It was proposed to 
try to measure the equilibrium constant at room tempera- 
ture for the reaction AlCls (s) + HCle@=—= HAICl, at 25°C, 
in benzene, toluene, and mesitylene as solvents. Secondly, 
the effect of moisture and oxygen on the solubility of alu- 
minum chloride in the same aromatic solvents was de- 
sired, 


Experimental 


The apparatus for this research consisted of an equi- 
libration flask, a manifold to which were attached bulbs 
containing hydrogen chloride, and a mercury manometer 
connected to a pumping system by vacuum stopcocks. The 
equilibration flask and the manifold were immersed in 
constant temperature baths. 

Aluminum chloride was refined by a triple sublimation 
under vacuum, the last sublimation being directly into the 
equilibration flask with no opportunity for contamination. 
Very carefully dried aromatic solvent was then forced into 
the evacuated equilibration flask by its own vapor pressure. 
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Molality Al*** x | 











4 
Molality H* x 10° 


Fig. 1. Benzene, Aluminum Chloride, Hydrogen 
Chloride with Subsequent Water Addition, 25°C. 


The flask was then connected to the manifold and mano- 
meter and immersed in a constant temperature bath. An- 
hydrous hydrogen chloride was added by magnetically op- 
erated valves. The manometer indicated equilibrium 
conditions. 

Samples of about six grams were withdrawn into evacu- 
ated sampling bulbs by pressure difference, hydrolized, 
and transferred for analysis to Erlenmeyer flasks. The 
samples were analysed for aluminum ion and hydrogen ion 
by the method of Snyder.°* 


Results and Discussion 


A. Benzene as solvent. Figure 1 demonstrates that there 
is no co-ordination between aluminum chloride and hydro- 
gen chloride at room temperature in the absence of pro- 
moter. The dashed line following water addition shows a 
break due to incomplete addition of water in the first at- 
tempt to add that reagent. 

Figure 2 shows the co-ordination between aluminum 
chloride and hydrogen chloride as influenced by the pres- 
ence of water as promoter. It is assumed that traces of 
water or other contaminant were present at the start of 
the runs. The effect of oxygen is also demonstrated in one 
of the runs and shown to be a promoter for complex for- 
mation. 

Taking the mole ratio 0.14 for aluminum chloride- 
hydrogen chloride the equilibrium constant for the forma- 
tion of tetrachloroaluminic acid in benzene solution in the 


presence of traces of promoter at 25C. is K = 0.14 _ 


0.86 
0.16, 








MOLALITY Ait** x 103 














MOLALITY H* x 10? 


Fig. 2. Benzene, Aluminum Chloride, Hydrogen Chlo- 
ride Showing Effect of Water and Oxygen, 25°C. 


, 0.13; E-E’, 0.18 


618: 660" 


Slopes, A-A’, 0.14; B-B’ 
B. Toluene as solvent. From a solubility versus time 
study it appears that aluminum chloride reacts with tolu- 
ene at room temperature in the presence of traces of pro- 
moter. Aluminum chloride dissolved at the rate of 2.86 x 
10 ° moles per hour. A concomitant increase in hydrogen 
chloride at only half that rate indicates that the metallic 
halide goes into solution as the dimer. 

The mole ratio of aluminum chloride to hydrogen chlo- 
ride in toluene at 25°C. was 0.57 for the data uncorrected 
for time and 0.50 for the time corrected data. This gave 
values of the equilibrium constant for the formation of 
HAICI1, of 1.32 and 1.00 respectively. 

C. Mesitylene as solvent. Figure 3 shows that unlike tol- 
uene there is no reaction between aluminum chloride and 
the solvent. The fact that contamination by humid air 
caused considerable reaction is strong evidence for the 
need of a promoter to effect.co-ordination of aluminum 
chloride with aromatic hydrocarbons. 














22 





MOLALITY Al *** x 103 





L l 1 r L L 4 
20 30 40 50 60 70 80 
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Fig. 3. Aluminum Chloride in Mesitylene Vs. Time 
at 25°C. With Subsequent Air Admission. 
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MOLALITY Al*** x IO 
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MOLALITY H* x 10° 


Fig. 4. Aluminum Chloride in Mesitylene at 25°C. 
With Added Hydrogen Chloride, Followed by Pumping. 


When anhydrous hydrogen chloride was added to the 
mesitylene-aluminum chloride system the first two addi- 
tions of the reagent caused an increased solubility of the 
metallic halide in the solvent, but the third addition re- 
sulted in a marked reduction of the concentration of alu- 
minum chloride in solution. Removal of part of the hydro- 
gen chloride by pumping on the system had the effect of 


replacing a portion of the aluminum chloride in the solution. 


This is shown in Figure 4. 

In the above run much second liquid phase was formed. 
This complicated the system and the ratio of aluminum 
chloride to hydrogen chloride was greater than unity; con- 
sequently, no equilibrium constant was calculated for the 
mesitylene system. 

Oxygen added to the system aluminum chloride- 
mesitylene caused increased solubilization of aluminum 
chloride until considerable “red oil” is formed; further 
addition of oxygen decreased the aluminum chloride con- 
tent in the solution, but pumping off some of the oxygen 
replaced part of the salt in the solution. 

The work with mesitylene as solvent indicates a distri- 
bution of the aluminum chloride between the solvent and 
the “red oil” phase. 


AlCl; =— AlCls complex =— AlCl; complex . 
(solid) (solution) (red oil) 


This is substantiated by the work of Ulich and Heyne* 
on alkylations. They reasoned that since aluminum chlo- 
ride is so difficultly soluble in aromatic hydrocarbons the 
reaction may proceed slowly on the surface of aluminum 
chloride. The reaction products so formed dissolve alu- 
minum chloride more effectively than the hydrocarbon with 
the resultant formation of a second liquid phase which 





contains aluminum chloride in the form of a molecular 
compound with the reaction products. The aluminum chlo- 
ride so dissolved has a high catalytic activity and may — 
catalyse the reaction with an alkyl halide-aluminum chlo- 
ride complex. 

Aluminum chloride is known to exist in both the solid 
and vapor states as the dimer. In the absence of pro- 
moter the free energy of formation of the addition com- 
pound may be insufficient to rupture the strong chelate 
bonds present in the dimer. 

The increased mole ratios of aluminum chloride to hy- 
drogen chloride in the sequence benzene, toluene, mesityl- 
ene is to be expected from the relative basicity of the 
series, 

The specific role of water and oxygen as promoters is 
still unknown, but two explanations or their combination 
may be the key. 


1, The role may be that of a catalyst which is necessary 
to overcome the energy of activation for the formation of 
a complex, 


2. The role may be that of the formation of a new catalytic 
species by hydrate formation or AlzCl(g.,)OH,, (1£n‘45), 
as reported by Beeck and Stevenson.” 


Summary 


The equilibria of aluminum chloride and hydrogen chlo- 
ride in benzene, toluene, and mesitylene have been studied. 
There is no co-ordination between aluminum chloride and 
hydrogen chloride in benzene unless some promoter, (pro- 
ton acceptor), such as water is added. 

The tendency for an aluminum chloride -hydrogen 
chloride -aromatic hydrocarbon ternary complex to form 
increases with increased basicity of the solvent. 

The effect of moisture and oxygen on the solubility of 
aluminum chloride in the aromatic hydrocarbons has been 
demonstrated, 

The ratios of aluminum chloride to hydrogen chloride 
in benzene, toluene, and mesitylene have been found to be 
0.14, 0.50, 1.12, respectively. Equilibrium constants for 
the formation of tetrachloroaluminic acid (or complex of 
the solvent with the acid) are therefore 0.16 for benzene 
and 1.00 for toluene. 

The rapid disproportionation of mesitylene that occurs 
in the presence of aluminum chloride at the reflux tem- 
perature does not appear at room temperature over a pe- 
riod of several days in the absence of humid air. 

94 pages. $2.00. Mic 58-4557 
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THE INFLUENCE OF SUBSTITUENTS ON THE 
cis-trans ISOMERIZATION OF AZOBENZENE 


(L. C. Card No. Mic 58-573) 


Erach Rustomji Talaty, Ph.D. 
The Ohio State University, 1957 





The influence of substituents in the meta- or para- 
positions on the rate of cis to trans thermal isomerization 
of azobenzene is the subject of the present dissertation. 
The reaction is well suited for an investigation of the elec- 
trical effects of substituents without interference from 
steric effects, since the substituent is not introduced in | 
the ortho-position. For this purpose, a series of mono- 
substituted azobenzenes having the following groups in the 
meta- or para-positions was prepared: -NOz, -CN, -F, 


-Cl, -Br, -I, -OCHs, -N(CHs)s, sO;, and CO;°. The gen- 
eral method of synthesis adopted consisted of the conden- 
sation of nitrosobenzene with a meta- or para-substituted 
aniline, This method was unsatisfactory for the prepara- 
tion of azobenzenes having as substituents the groups, 


3-OCHs, 3-N(CHs)s, and 4-S(CHs)». In these cases, other 
methods were employed. 

The trans-azobenzenes, on irradiation with ultra- 
violet light, undergo a partial conversion into the corre- 
sponding cis forms, In the case of the non-ionic azo com- 
pounds, the two forms were easily separated on a column 
of silicic acid-celite. The cis isomers of the ionic azo 
compounds, however, could not be obtained in the same 
manner. The two forms of the quaternary ammonium salts 
were separated by ion-exchange on a column of Amberlite 
XE-97, a cation-exchange resin having carboxylic acid 
groups; the developer used was a 0.025M solution of so- 
dium chloride. The cis and trans forms of the azobenzene- 
sulfonic acids and of azobenzene-3-carboxylic acid could 
not be separated by ion-exchange on strongly or weakly 
basic anion-exchange resins. Hence no rate studies were 
made with these acids. 

The rates of cis to trans isomerization were deter - 
mined spectrophotometrically. They were measured at 
two or more temperatures in absolute ethanol, dioxane, 
benzene, and n-heptane for the non-ionic compounds, and 
in water, absolute ethanol, and dimethyl sulfoxide for the 
quaternary ammonium salts. The rates varied consider - 
ably with the nature of the substituent: the isomerization 
was fastest with the 4-NOz2 group and slowest with the 
3-NOz group. As compared with azobenzene, the isomeri- 
zation of all the substituted azobenzenes studied was faster, 
with the exception of those having the 3-CN and 3-NO2 
groups, which isomerized somewhat slower. The solvent 
effects were not very pronounced: a change in the medium 
from ethanol to n-heptane usually produced about a twofold 

















increase in rate, except in the case of the 4-nitro- and 4- 
cyano-azobenzenes, where the isomerization was favored 
by a more polar solvent. The activation energies ranged 
between about 20-25 kcal. per mole, and the frequency 
factors between about 10-10" sec. *. 

From this study, it is concluded that the isomerization 
of 4-nitro- and 4-cyano-azobenzene probably occurs 
through an intermediate polar form involving a resonance 
withdrawal of electrons from the azo linkage. The other 
azobenzenes studied could isomerize by either a singlet or 
a triplet mechanism. The frequency factors favor the 
former mechanism, whereas the activation energies are 
more in accord with the latter mechanism. 

206 pages. $2.70. 


THE REACTION OF BISULFITES WITH 
ACETYLENES AND CYCLOPROPANES - WITH 
SOME NOTES ON THE SYNTHESIS OF THIIRANES 


(Publication No. 24,457) 


Werner John Wenisch, Ph.D. 
New York University, 1955 


Adviser: Remsen T. Schenck 


The addition of bisulfite to carbon-carbon triple bonds 
has been shown to proceed by a free radical mechanism to 
yield, 1,2-disulfonic acids. Addition takes place in step- 
wise fashion with the intermediate formation of olefinic 
primary monosulfonic acids. No reaction occurs in the 
absence of oxidizing agents. 

The addition of bisulfites to a,8-unsaturated sulfonic 
acids is also an oxidant-catalyzed free-radical process. 
This contrasts sharply with the ionic addition of bisulfites 
to analogous carboxylic acids. 

Bisulfites do not react appreciably with the cyclopro- 
pane ring under the usual conditions for such reactions. 

A new synthesis of the substituted thiirane ring has 
been developed. 79 pages. $2.00. Mic 58-4558 


THE ACTION OF DIAZOLAKANES ON 
OXAZOLIDINE -4,5-DIONES 


(Publication No. 24,965) 


Everett James Wright, Ph.D. 
University of Delaware, 1957 


Supervisor: Dr. Glenn S. Skinner 


Diazomethane reacts with 2-dialkylmethyleneoxazo- 
lidine-4,5-diones to give a mixture of the isomeric com- 
pounds, 2-dialkylmethylene -3-methyloxazolidine-4,5-dione 
and 2-dialkylmethylene -4-methoxy -3-oxazolin-5-one. In 
a similar fashion, diazoethane reacts with 2-dialkylmethyl- 
eneoxazolidine-4,5-diones to give a mixture of 2-dialkyl- 
methylene-3-ethyloxazolidine -4,5-dione and 2-dialkyl- 
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methylene -4-ethoxy-3-oxazolin-5-one, Five new 3-oxazo- 
lin-5-ones were prepared by this method. They were 
characterized by hydrolysis with aqueous potassium hy- 
droxide which gave oxalic acid, the corresponding dialkyl- 
acetamide and an alcohol. The lactone linkage of the 3- 
oxazolin-5-ones is broken by refluxing methanol or ethanol 
and one molecule of the alcohol adds to the C=N bond giving 
rise to alkyl N-dialkylacetyl-a,a@ -dialkoxyaminoacetates. 
Five new aminoacetic acid esters were prepared by this 
method. Hydrolysis with potassium hydroxide solution 
gave Oxalic acid, a dialkylacetamide, and the correspond- 
ing alcohol. The aminoacetic acid esters reacted with one 
equivalent of aniline in refluxing benzene with the forma- 
tion of an anilide. An anilide derivative was prepared for 
each of the aminoacetic acid esters. An infrared absorp- 
tion study was made on all of the compounds and the char - 
acteristic bands have been interpreted. 

72 pages. $2.00. Mic 58-4559 


PREPARATION, PROPERTIES, AND SOME 
ANALYTICAL APPLICATIONS OF N,N,N',N'- 
TETRAKIS-(PHOSPHONOMETHYL)-1,2- 
CYC LOHEXANEDIAMINE 


(L. C. Card No. Mic 58-1064) 


Roger Eugene Yerick, Ph.D. 
Iowa State College, 1957 


Supervisor: Charles V. Banks 


The preparation, properties, and chelating ability of 
a new organophosphorus compound are described. The 
systematic name for the new compound is N,N,N',N'- 
tetrakis -(phosphonomethy]l)-1,2-cyclohexanediamine. 
Trivially, it is named cyclohexanediaminetetramethylphos - 
phonic acid, and it is convenient to use the abbreviation 
CDTMP for ease of reference. 

In order to prepare CDTMP, a procedure is first de- 
veloped for the synthesis of chloromethylphosphonic acid, 
Cl1CH2PO3Hz. This preparation involves a sealed-tube, 
high-temperature reaction between paraformaldehyde and 
phosphorus (III) chloride. Fractionation of the crude prod- 
uct gives pure chloromethylphosphonic dichloride (b.p. = 
93°C at 17 mm of Hg pressure). This is hydrolyzed to the 
acid by addition to water. Pure chloromethylphosphonic 
acid is isolated by vacuum evaporation of the water. This 
is a white, hygroscopic solid (m.p.: observed = 84°-85°C; 
previously reported = 85°-86°C). 

The synthesis of CDTMP is accomplished by causing 
chloromethylphosphonic acid to react with 1,2-cyclohex- 
anediamine in basic solution (pH = 10-11). A reflux period 
of about 90 hours is required when 0.5 mole of the diamine 
is reacted with 2 moles of the acid. The product is iso- 
lated and purified in the form of the octasodium salt. This 
is a white, slightly hydroscopic material with an empirical 
formula of CipHigN2P.Oi2Nas. The octasodium salt is an- 
alyzed for sodium and phosphorus, The octapotassium 
salt is prepared and analyzed for potassium. These analy- 
ses confirm the assigned empirical formula for the com- 
pound, 

The ionization constants of CDTMP at 25°C and an 
ionic strength of 0.1 are determined from pH titrations. 





The results of these titrations give the following values: 
pKi = 2.40, pK2 = 3.70, pKs = 5.32, pKa = 6.46, pKs = 6.97, 
pKs = 7.69, pK7 = 9.39, pKs = 10.89. 

The stability constants of the metal complexes of 
CDTMP with magnesium, calcium, strontium, barium, 
zinc, cadmium, mercury (Il), lead, manganese (II), and 
copper are determined by potentiometric titration. The 
respective log K,, values for this series of metals is as 
follows: 6.36 + 0.16, 5.48 + 0.11, 3.69 ¢ 0.14, 2.86 + 0.11, 
9.12 £0.23, 8.06 10.22, 9.51 + 0.19, 7.99 + 0.10, 8.49 + 0.17, 
and 9.72 £0.08. 

The stability constants of iron(II), cobalt (II), and 
nickel(II) chelates are determined spectrophotometrically. 
The respective log K,, values for this series is 23.3 ¢ 0.15, 
3.24 ¢ 0.14, and 3.94 + 0.12. 

A titrimetric method for iron(III) is presented. This 
titration is carried out in acid solution (pH about 1.5) using 
sulfosalicylic acid as the indicator. It is possible to quan- 
titatively determine iron(II) in the presence of numerous 
metal ions, and the only significant interferences are tho- 
rium, zirconium, and bismuth. Most of the common metals 
do not interfere. 192 pages. $2.50. 


POSITIVE BROMINE FROM PERFLUORINATED 
ORGANIC BROMINE COMPOUNDS 


(L. C. Card No. Mic 58-704) 


William Frederick Zimmer, Jr., Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


The purpose of the study was to create sources of pos- 
itive halogens from organic combinations. In order to syn- 
thesize such compounds one must known the factors which 
tend to prevent halogens from acting as X~ and favor their 
behavior as X: and, by extrapolation, as X *. 

In alkyl bromides, the bromine is present in an elec- 
tronically rich state, and the C-Br bond splits heterolyti- 
cally to give Br-. 

A molecule of bromine can act as 2Br- or Brt-Br-, de- 
pending on conditions; if only one reaction mode is wanted, 
it must be enhanced, or its alternative must be repressed, 
by variation of the reaction conditions. 

In 1919 Wohl’*” reported an apparently general method 
of bromination of the allyl position of an olefin by the use 
of N-bromoacetamide. In 1942 Ziegler”* showed that N- 
bromosuccinimide was an excellent reagent for allylic 
bromination., Excellent reviews concerning the reactions 
of these two compounds have been written.*** 

It is generally accepted that bromination in the allyl 
position of olefins and the alpha position of aromatic side 
chains by N-bromosuccinimide or N-bromoacetamide oc- | 
curs by a free radical process. If these reagents are dis- 
solved in hydroxylic solvents such as water, alcohol, or 
acetic acid, the bromine becomes “positive,” and the ele- 
ments of HOBr, ROBr, or AcOBr add across the double 
bond.°»°»"»*,° This in no way defines the bromine in N- 
bromosuccinimide itself as positive, since the molecule 
requires assistance to furnish this “positive” bromine. 

If N-bromosuccinimide is allowed to undergo reaction 
with olefins or alkylated aromatic compounds in an inert 
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solvent such as CCl. and if catalysis is avoided, then the 
intrinsic nature of its N-Br bond shows itself: it breaks 
homolytically to give Br-. If this drift away from “nega- 
tive” bromine is caused by polarization caused by the 
imide ring, then added electronegative induction should 
draw the bonding electrons of the N-Br bond even more 
strongly toward the nitrogen atom, and the bromine atom 
should become more “positive.” Fluorine is the most 
promising agent to “drain” the N-Br bond and to polarize © 
the N-Br bond in the sense NO--Br® +, although not neces- 
sarily to cause complete ionization to give Br*. (However 
I will hereafter refer to bromine influenced in this way as 
“positive” bromine.) The ideal grouping might well be 
that of N-bromohexafluorodiacetamide (A). This compound 
could not be prepared. However, N-bromoperfluorosuc- 
cinimide (B), N-bromoperfluoroglutarimide (C), and N- 
bromotrifluoroacetamide (D) should be very good for such 
a study. 


P 
CF;-C CF2 7 
N-Br ates CF. 


CF2-CO 


CF2-CO 


Vl 
CF2-€O 


y N-Br CF;-CO-NHBr 
CFs3-C 
\ 

O 

(A) (B) (C) (D) 


One can include in such a system trifluoroacetyl hypobro- 
mite (CF;-COzBr) where the inductive effect is trans- 
mitted through a polarizable oxygen atom. 


SCOPE 


Perfluorinated N-bromoimides and perfluorinated acyl 
hypobromites having been chosen as most likely sources 
of “positive” bromine, the research problem divided itself 
into two parts: the preparation of these compounds, and 
the examination of the character of their N-Br (or O-Br) 
bonds. 

N-bromoperfluorosuccinimide was chosen for the bulk 
of the present study to permit direct comparisons to be 
made with work in the literature on N-bromosuccinimide. 
N-bromoglutarimide has been reported*’* to be ineffective 
as a brominating agent, so N-bromoperfluoroglutarimide 
was studied to see whether this anomalous behavior would 
persist: it did not. The work with N-bromotrifluoroaceta- 
mide was discontinued after it was learned that a group 
under Dr. Joseph Park, at the University of Colorado, 
were carrying out a series of investigations on electro- 
negatively substituted N-bromoamides including N-bromo- 
trifluoroacetamide. Trifluoroacetyl hypobromite (and hy- 
poiodite) was added to the study to ascertain the generality 
of my method of creating “positive” bromine and to obtain 
a qualitative comparison with the N-bromoimides. My 
preliminary results on the study of the N-bromoperfluoro- 
imides” and of the trifluoroacyl hypohalites" have already 
been published, Results of an investigation parallel to my 
study of the trifluoroacetyl hypohalites has also been pub- 
lished” by R. N. Haszeldine. 

The elucidation of the mode of cleavage of the N-Br_ 
(and O-Br) bond in these- compounds was undertaken 
through an examination of the reactions which they cause. 


CF2-CO-NH2 





EXPERIMENTAL RESULTS 


N-BROMOPERF LUOROSUCCINIMIDE 


Preparation of N-bromoperfluorosuccinimide, —Perflu- 
orosuccinic acid was prepared by the following method, 
which is a modification of an established procedure:** 


hv 








CF2H-CHs + 4Cle -+>CF2Cl-CCl; (quantitative)** 


CFeC1-CCl, Zine in alcohol. 40), -cF, (90-95 per cent) 








CCle=CF, eat and pressure, cr, CCl. (80-85 per cent)"® 


CF, -CCle 


CF2-CCl (90-95 per cent)*® 
—» CF2 -CCl 


CF2 -CO2H (74 per cent) 
>+CFoe2 -CQOz H 





CF2 -CClz 
CF2-CCle 


CF2-CCl | 
CF2-CCl_ 


zinc in alcohol 





KMnQO.z in cold 
acetone 





Perfluorosuccinic acid was converted into its imide as 
follows: *® 


CF2 -CO2H 
CF2-CO2H 


CF, -CO2 Et 


+ 
— —+ CF2-CO2Et (quantitative) 


EtOH + benzene 





CF2 -CO2 Et 
CF2-CO2z Et 


CF2 -CO-NH2 | 
+ CF2-CO-NHz2 (quantitative) 


CF2-CO 
100 per cent H2SO, | N-H (94 per cent) 
heat CF2-CO 


The use of 100 per cent H2SO, in the last step rather than 
95 per cent as in the reported method results in an in- 
crease of conversion from 80 per cent to 94 per cent. 

N-bromoperfluorosuccinimide was prepared from the 
imide in high yield (86 per cent) and high purity (99.56 per 
cent) by treating it with equal molar amounts of silver 
trifluoroacetate and bromine in trifluoroacetic acid as 
solvent. 


NHs in 
cold ether 





CF. -CO-NH2 





Reactions of N-bromoperfluorosuccinimide.—N-bromo- 
perfluorosuccinimide has been shown to react with toluene 
in the dark at room temperature to brominate exclusively 
in the ring. Under the same conditions, N-bromosuccini- 
mide was shown to react not at all, and Br2 was shown to 
give an appreciable amount of benzyl bromide. At 90°, N- 
bromoperfluorosuccinimide brominates toluene in the dark 
to produce. about half as much benzyl bromide as bromo- 
toluene; N-bromosuccinimide and bromine, reacted with 
toluene under the same conditions, gave high yields of 
benzyl bromide. These data are interpreted to mean that 
the three brominating agents must be placed in the order 
N-bromoperfluorosuccinimide >bromine >>N-bromosuc- 
cinimide with respect to their abilities to effect ionic (nu- 
clear) bromination of toluene. 

N-bromoperfluorosuccinimide did not brominate benzo- 
trifluoride or benzoic acid, whereas it did brominate to- 
luene under the same conditions. 

It has been shown that N-bromoperfluorosuccinimide 
will oxidize benzyl alcohol to benzaldehyde and benzalde- 
hyde to benzoic acid in high yields respectively, ethanol 
to acetic acid and other products, isopropyl alcohol to ace- 
tone (and bromoacetone), and 1-propanol and cyclohexanol 
to unidentified carbonyl compounds. 
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N-bromoperfluorosuccinimide was reacted with cyclo- 
hexene to give an 80 per cent yield of the adduct, which was 
the sole product isolated. 

Reactions of both N-bromoperfluorosuccinimide and 
N-bromosuccinimide with inorganic reagents such as 
AgNOz, AgNQOs, KI, KBr, and NaCl show that both N- 
bromoimides behave in essentially the same way (although 
the unfluorinated N-bromoimide is slower) in aqueous so- 
lution. In dry acetonitrile, however, the fluorinated N- 
bromoimide reacts with solid NaCl to form BrCl, whereas 
the unfluorinated N-bromoimide does not. Thus, when one 
shifts to a nonaqueous solvent such as acetonitrile, the un- 
fluorinated analog loses its ability to oxidize Cl , whereas 
the fluorinated bromoimide does not. This is interpreted 
to mean that the N-Br bond in the fluorinated bromoimide 
undergoes heterolytic cleavage more readily than the one 
in the unfluorinated analog. 

From the kinetic study of the bromination of toluene 
with N-bromoperfluorosuccinimide it was found that fresh 
N-bromoperfluorosuccinimide reacts initially with toluene 
in acetonitrile at 25° according to the following (approxi- 
mate) second order kinetic expression 


-dce/dt = 7x10 ° cco 


where c, and C2 are the concentrations of N-bromoperflu- 
orosuccinimide and toluene. This kinetic law is the one 
which would be followed if the bromoimide and the toluene 
reacted together as isolated molecules unaffected by en- 
vironmental conditions other than solvent effects. It was 
further shown that after reaction has occurred to the extent 
of about 10 per cent, it becomes complex, and the over-all 
rate slows down faster than would be predicted from the 
above kinetic equation. 

It was further shown that bromotoluene has no effect on 
the reaction, whereas the presence of water causes a dis- 
tinct, though moderate, increase in the over-all rate. Fur- 
thermore, N-bromoperfluorosuccinimide which has stood 
for 10 days at 25° in an acetonitrile solution exhibits 
greatly increased reactivity over that of a freshly pre- 
pared solution. It is, however, only the initial character of 
the reaction which is pertinent to this study. 

All of the foregoing results, including the reaction of 
N-bromoperfluorosuccinimide with alcohols and aldehydes 
(and ketones), with cyclohexene, with the various inorganic 
reagents, and with toluene, and the kinetics of the initial 
reaction with toluene are consistent with heterolytic cleav- 
age of the N-Br bond. Indeed, the reaction with NaCl in 
acetonitrile, with toluene, and the kinetics of the reaction 
with toluene seem to preclude the possibility of a radical 
chain mechanism, It is therefore concluded that the N-Br 
bond in N-bromoperfluorosuccinimide has a high degree of 
ionic character at room temperature and in a non-polar 
solvent. As the temperature is raised, the bond becomes 
less polarized and more inclined to split homolytically. 


N-BROMOPERF LUOROGLUTARIMIDE 


Preparation of N-bromoperfluoroglutarimide.—Perflu- 
oroglutaric acid was converted into perfluoroglutarimide 
according to the following scheme.”**® 








pore -CO2H CF, -CO2 Et 
CF: > (quantitative) 


CF2-CO2H Nor, -CO2 Et 








CF2-CO2 Et 
/ 
CF2 
CF; -CO:2 Et 
CF2-CO-NHz2 


P A 
wil 95 per cent H2SQ, | / 
heat 


CF,-CO-NHz, 
—>CF2 
\cF,-CO-NH: 
CF2-CO 
-H (89 per cent net yield) 
CF2-CO 


NH; in 
ether 





(quantitative) 





CF2-CO-NH2 


The yields corresponded closely to those reported. 


N-bromoperfluoroglutarimide was prepared from per- 
fluoroglutarimide in an 89 per cent yield and in a purity of 
89 per cent by treating the imide with equal molar amounts 
of silver trifluoroacetate and Br2 in trifluoroacetic acid 
as solvent. 


During one preparation of N-bromoperfluoroglutarimide 
an unusual side reaction was obtained which resulted ina 
15 per cent yield of w-bromohexafluorobutyramide along 
with the expected N-bromoimide. 


Reactions of N-bromoperfluoroglutarimide.—In the re- 
actions investigated (that is, in the bromination of toluene 
and the reaction with AgNOz, AgNOs;, KI, KBr, and NaCl) 
N-bromoperfluoroglutarimide reacts in a manner very 
similar to that of N-bromoperfluorosuccinimide: that is 
a contrast to the unfluorinated imides, where N-bromo- 
succinimide is a brominating agent, while N-bromoglutar- 
imide is not.”**, : 





N-BROMOT RIF LUOROACETAMIDE 


Preparation of N-Bromotrifluoroacetamide,—The prep- 
aration of trifluoroacetamide from trifluoroacetic acid in 
high yield has previously been reported.*° N-bromotri- 
fluoroacetamide has been prepared in 70 per cent yield 
and 96 per cent purity from trifluoroacetamide by the pre- 
viously mentioned method, Both ethyl acetate and triflu- 
oroacetic acid have been used successfully as solvents for 
its preparation. 








Reactions of N-bromotrifluoroacetamide.—This bro- 
moamide reacts incompletely with aqueous KI in neutral 
solution but reacts quantitatively with KI in acid solutions. 
It also liberates Br2 from aqueous KBr and does not react 
with aqueous AgNOs. 

N-bromotrifluoroacetamide was reacted with cyclohex- 
ene to yield the adduct, another high melting solid which 
was not identified, and a liquid fraction which also was not 
identified. This work was discontinued when it was learned 
that Dr. Joseph Park’s group at the University of Colorado 
was investigating the same reagent. 





TRIF LUOROACETYL HYPOHALITES 


The silver trifluoroacetate-halogen method of halogen- 
ation developed during this investigation (trifluoroacetyl 
hypohalite) has been used to iodinate toluene to give an 
84 per cent yield of iodotoluene consisting predominantly 
of the para isomer; to brominate toluene with a 73 per 
cent yield of mainly p-bromotoluene; to brominate beta- 
methylnapthalene to yield 60 per cent alpha-bromo-beta- 
methylnapthalene; and it has been shown to be inert toward 
benzotrifluoride at room temperature. The method also 
was used in an attempt to brominate ethyl n-butyrate. At 
room temperature no reaction occurred, and at reflux an 
unexplained reaction occurred which used up all the silver 
salt while leaving an excess of bromine, 
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MISCELLANEOUS REACTIONS 


Both perfluorosuccinimide and perfluoroglutarimide 
have been shown to react with water to open the ring and 
form the corresponding half amide acid. 

Perfluorosuccinimide was reacted with diazomethane 
to give a product which, though analysis for nitrogen gave 
an incorrect value, was considered to be N-methylperflu- 
orosuccinimide. This same substance was synthesized by 
cyclization of N,N'-dimethylperfluorosuccindiamide in 95 
per cent H2SQO.. 

An incidental observation followed by more detailed 
work resulted in the reaction of trifluoroacetic acid with 
cyclohexene to give an 87 per cent net yield of cyclohexyl 
trifluoroacetate, a previously unreported compound. 





PHYSICAL DATA OF NEW COMPOUNDS 


1. N-Bromoperfluorosuccinimide —99.56 per cent 
pure, 31.82 per cent Br (theory 31.96 per cent Br), m.p. 
49.5-50.5°. 

2. Cyclohexene, N-Bromoperfluorosuccinimide ad- 
duct—freezes to a glass, b.p. 124° at 3 mm, 24.91 per cent 
Br (theory 24.06 per cent), np” 1.4613, d?*° 1.578, M.R. 
57.8, ARp 1.6. 

3. N-Bromoperfluoroglutarimide—89 per cent pure, 
23.8 per cent Br (theory 26.7 per cent), m.p. about room 
temperature. 

4, w-Bromohexafluorobutyramide—m.p. 103.9-104.1°, 
4.67 per cent N, 29.2 per cent Br (theory is 5.11 per cent 
N, 29.2 per cent Br). | 

5. N-Bromotrifluoroacetamide—95.9 per cent pure, 
40.0 per cent Br (theory 41.7 per cent). 

6. Cyclohexene, N-Bromotrifluoroacetamide adduct 
—m.p. 155.3-155.5°, 4.93 per cent N (theory 5.11 per cent). 

7. Perfluorosuccinamic Acid—m.p. 139.7-140.1°, neu- 
tral equiv. 190 (theory 189), 7.36 per cent N (theory 7.40 
per cent). 

8. Perfluoroglutaramic Acid—m.p. 126.5-127.0°, 
neutral equiv. 239 (theory 239), 5.78 per cent N (theory 
5.86 per cent). 

9. N-Methylperfluorosuccinimide—m.p. 97,.0-97.2°, 
6.54 per cent N, 33.2 per cent C, and 4.09 per cent H 
(theory 7.57 per cent N, 32.4 per cent C, 1.62 per cent H) 

10. N,N'-Dimethylperfluorosuccindiamide—m.p, 188.5- 
189.0°, 12.30 per cent N (theory 12.96 per cent). 

11. Cyclohexyl Trifluoroacetate—151.5°, np 1.3801, 
da° 1.16, M.R. 39.2, ARp 1.1. 111 pages. $2.00. 
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The use of paper chromatography as an analytical pro- 
cedure for the study of pharmaceuticals only recently has 
become an accepted technique in scientific research. 
Paper electrophoresis, employed primarily in the analysis 
of proteins and steroids in biological systems, has not 
been widely investigated as an analytical technique for the 
study of relatively small molecules such as the antihista- 
mines, narcotics, and atropine-like compounds. This the- 
sis reports the results of the paper chromatography of 
certain of the antihistamines and a comprehensive group 
of the barbiturates. The electrophoretic behavior of these 
antihistamines and certain other compounds of medicinal 
interest is reported. 
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The descending method of chromatography was em- 
ployed because it was found to give a consistency of re- 
sults comparable to those of the ascending method, with 
the apparatus used, Reproducible results were obtained 
only after an adequate equilibration period and a strict 
control of quantities of mobile and stationary solvent 
phases, A development period of nine hours produced a 
- solvent flow of 20.0 to 22.0 cm. 

The antihistamines were separated by paper chromatog- 
raphy in eleven solvent systems upon both untreated paper 
and paper pretreated with aqueous monosodium citrate. 
Pretreatment of the paper with this buffer solution produced 
a significant improvement in the resolution of these com- 
pounds. Through the use of pretreated paper, consistently 
lower and more widely varying R; values were obtained in 
all of the resolving systems. The developed spots were 
more distinct and more readily visible. The resolution of 


each mixture of compounds was improved, in mostinstances., 


The addition of acetic acid as the third component of a 
n-butanol-water solvent system resulted in high R; values 
and poor resolution, When lactic acid was substituted for 
acetic acid, a slight improvement in resolution was ob- 
served. On the other hand, when citric acid was used in 
place of lactic acid, R¢ values were lowered, but resolu- 
tion was unsatisfactory upon untreated paper. However, 
when citric acid was used with pretreated paper, consider - 
ably improved resolution of the compounds was obtained. 
Variation of the citric acid content showed that an optimum 
concentration existed, at which resolution was most satis- 
factory. 

The use of isoamyl alcohol as the organic solvent re- 
sulted in lower R¢ values than did n-butanol. 

Those compounds, such as Chlorcyclizine hydrochlo- 
ride, Pyrathiazine hydrochloride, and Phenindamine tar- 
trate that exhibited high R¢ values in all solvent systems, 
demonstrated small changes in Rs values regardless of the 
solvent system. Those compounds, such as Doxylamine 
succinate, Pyrilamine maleate, and Pheniramine maleate 
that exhibited the lower Ry values in any solvent system, 
demonstrated great changes in values. This distinguishing 
characteristic is useful in determining the composition of 
a solvent system. 

The solvent systems that provided the most successful 
resolutions of a mixture of the antihistamines were: 

a. Isoamyl alcohol-water-citric acid, 50:50:3 Gm., 

b, n-butanol-water-amyl acetate, 10:1:4 v/v, c. Isoamyl 
alcohol-water-ethyl acetate, 10:1:3 v/v. The modified 
Dragendorff reagent was an excellent solution for the de- 
tection of the antihistamines. 

The paper chromatography of the barbiturates was 
achieved through the addition of ammonia to resolving sys- 
tems such as n-butanol-water and isoamyl alcohol-water. 
Pretreatment of the paper with aqueous sodium carbonate 
resulted in lower R; values. Alcoholic silver nitrate was 
the most satisfactory of the available solutions for the de- 
tection of these compounds. The most successful resolu- 
tion of the barbiturates was obtained with a solvent of 
liquified phenol saturated with an aqueous solution of so- 
dium citrate and potassium dihydrogen phosphate, upon 
pretreated paper. Under these conditions, the barbiturates 
appeared as yellow spots on a black background. 

The bridge method of paper electrophoresis, in a semi- 
closed chamber, was employed for the electrophorectic 
resolutions. The movement of the compounds was toward 
the negative electrode, in practically all instances, thus 
indicating a net positive charge in these molecules. 





The electrophoretic behavior of the antihistamines was 
unlike their chromatographic behavior. Those compounds 
having relatively high Re values moved a lesser distance 
in the electrical field than those with low R; values, Metha- 
pyrilene hydrochloride moved to a greater distance than 
did Chlorcyclizine hydrochloride or Pyrathiazine hydro- 
chloride. Doxylamine succinate and Thonzylamine hydro- | 
chloride moved further than did Phenindamine tartrate. 

All of the compounds chemically related to atropine and 
which were used in this study moved toward the negative 
electrode, cocaine moving the greatest distance. Atropine 
and hyoscyamine moved a lesser distance and hyoscine 
travelled the least distance. A successful resolution was 
obtained. 

The narcotic compounds studied were morphine, codeine, 
dionin, and papaverine. The electrophoresis of this group 
was not so successful as that of the previously mentioned 
groups. The electrophoretic behavior of morphine and 
codeine is very similar. Papaverine demonstrated an un- 
usual pattern. This compound appeared as a series of 
closely spaced dots rather than as the customary band 
shown by most of the other compounds, Papaverine had 
little, if any, mobility and was detected at, or very near to, 
the point of origin. 93 pages. $2.00. Mic 58-4560 


STUDY OF THE CATION EXCHANGE PROPERTIES 
OF BENTONITE WITH APPLICATION TO 
THE ASSAY OF PHARMACEUTICALS 


(L. C. Card No. Mic 58-528) 


William George Gorman, Ph.D. 
The Ohio State University, 1957 


Volclay bentonite was treated with sulfuric acid, and 
two acid-activated fractions were prepared and character - 
ized. The fraction designated Bentonite-B was base- 
saturated with gentian violet to produce Gentian Violet 
Bentonite-B or GVB-B. Exchange reactions were meas- 
ured by determination of the dye released from GVB-B 
after it had been shaken with a cation solution. The or- 
ganic exchange of procaine for gentian violet from GVB-B 
was found to be rapid. The extent of the exchange in- 
creased slightly with an increase in temperature. The 
weight of GVB-B as well as the volume of the cation solu- 
tion affected the exchange. The amount of dye released 
from GVB-B increased with the solution concentration, and 
the method was proposed for the assay of organic cations. 
The exchange at equilibrium increased with a decrease in 
pH. Inorganic cations in general were poor exchangers, 
but organic cations were generally good, The replacing 
power of straight chain aliphatic amine ions increased 
with an increase in molecular weight. The ability to re- 
produce the results of an exchange were good, with an 
error of about 1 per cent. Organic exchanges were found 
to take place in alcohol, and the replacing power of cations 
varied with the solvent. A method was proposed for the 
quantitative determination of some organic solvents in 
water based upon their ability to desorb dye from a dye 
complex, A comparison of exchange capacity and extent 
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of exchange was made for a few exchange materials, and 
Bentonite-C was found to exhibit the highest exchange. 
96 pages. $2.00. 


SYNTHESIS OF GLUCOSE DERIVATIVES 
OF SOME BARBITURATES 
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Many glucosides have very pronounced and widely var - 
ied pharmacological effects. The type of pharmacological 
response depends on the specific structure of the aglycone, 
but the sugar moiety contributes important absorption and 
distribution characteristics. 

Glucose and some of its metabolites will cause a prompt 
return to anesthesia if injected into various animals im- 
mediately after recovery from barbiturate anesthesia. 

Also glucose will significantly prolong the sleeping time if 
injected with the barbiturate. The question arises as to 
what effect glucose would have if chemically combined 
with barbiturates. 

The only method which has been used in the past to 
prepare water-soluble barbiturates is salt formation. All 
of the salts used have the undesirable property of forming 
alkaline aqueous solutions as the result of hydrolysis. 
Glucose derivatives of barbiturates would therefore be de- 
sirable because of their stability and water solubility. 

The purpose of the study was to prepare glucose deriv- 
atives of barbiturates with the expectation of forming a 
more potent, stable, water-soluble barbiturate. 

Both nitrogen and enolic glucosides of barbiturates were 
synthesized. The nitrogen glucosides of barbital, pheno- 
barbital, secobarbital, and amobarbital were synthesized 
in 5.1-15.3 per cent yields by reacting the 5,5-disubsti- 
tuted barbituric acid with acetobromoglucose in alkaline 
aqueous -acetone solution followed by deacetylation with a 
catalytic quantity of sodium methoxide in absolute methanol. 
Amobarbital formed a mono-nitrogen glucoside, the others 
formed di-nitrogen glucosides. The effect of different 
reaction media on the yield of the barbital di-nitrogen 
acetylated glucoside was studied. Thiopental di-nitrogen 
glucoside was synthesized in 77.3 per cent yield by react- 
ing sodium thiopental with acetobromoglucose in dry ace- 
tone media followed by deacetylation with sodium methox- 
ide, The acetylated enolic glucoside of barbital was 
synthesized by reacting barbital, acetobromoglucose, and 
a catalytic quantity of quinoline in an ether suspension of 
silver oxide. The results of the reaction between the sil- 
ver salt of barbital and acetobromoglucose were inconclu- 
sive. The chlorination of barbital with phosphorus oxychlo- 
ride and phosphorus pentachloride were unsuccessful. 

The attempted preparation of alcohol-type glucosides 
of substituted dialuric acids was inconclusive. Attempted 
syntheses were (1) the reaction between acetobromoglucose 
and the 5-sybstituted dialuric acid in the presence of silver 
oxide and (2) the reaction between the sodium salt of B-D- 
glucose -2,3,4,6-tetraacetate and 5-bromo-5-ethylbarbituric 
acid, 

Both the nitrogen and acetylated enolic type of gluco- 
sides were demonstrated to have no hypnotic activity when 
tested in rats by intraperitoneal injection of massive doses. 





The glucose moiety therefore completely blocks the inhib- 
itory action of barbiturates on the oxidation of glucose. 
Analysis of infrared spectrographs showed that the 
enolic-type glucoside could be differentiated from the di- 
nitrogen-type glucoside by the presence of a ring -C=N- 
absorption band at 6.1 in the former type. Also mono- 
nitrogen acetylated glucosides could be distinguished from 
the di-nitrogen type by the presence of the -NH absorption 
band at 3.1 w in the former type. 65 pages. $2.00. 
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THROMBIN, ITS QUANTITATIVE ESTIMATION, 
PURIFICATION AND STABILITY 


(L. C. Card No. Mic 58-744) 


Louis Rosenfeld, Ph.D. 
The Ohio State University, 1952 


After large-scale fractionation of plasma proteins ac- 
cording to the low temperature—low ionic strength princi- 
ple of Cohn and associates,’ large amounts of dried plasma 
protein fractions were available. Of chief interest in the 
report is the preparation and subsequent utilization of 
Fraction I for a study of its properties and the purification 
of its major constituent, fibrinogen. 

A colorimetric procedure for tyrosine, as developed by 
Folin and Ciocalteu,*’* was selected as a rapid and accu- 
rate method of analysis for the thrombin-clottable protein 
in Fraction I, The tyrosine equivalents of Fraction I and 
its nonclottable portion were determined by colorimetric 
comparison with chemically pure tyrosine, and the “chro- 
mogenic factor” thus arrived at for these two fractions 
was 16. In the chemical analysis of Fraction I for fibrino- 
gen, tyrosine equivalents were determined on aliquots of 
a Fraction I solution and on the supernatant solution after 
addition of thrombin and removal of the fibrin clot by 
centrifugation. All protein solutions were made up in 
citrate -phosphate buffer, ionic strength 0.129, pH 7.2. 

The development of the homologous isolation procedure 
for prothrombin* made it possible to separate completely 
the fibrinogen from only 4.0 ml. of citrated plasma, and 
hence it became possible to study a large number of fibrin- 
ogen fractions of both normal and pathologic individuals. 

The study of the kinetics of the thrombin-fibrinogen 
reaction was undertaken on diluted solutions of Fraction I 
to determine whether fibrinogen concentrations could be 
estimated by clotting time measurements at concentration 
levels below the optimum for the substrate (0.15-0.30 per 
cent fibrinogen concentration). Figure I. represents clot- 
ting time determinations on 285 diluted solutions of Frac- 
tion I. The relationship between per cent fibrinogen con- 
centration (c) and clotting time in seconds (t) can be 
expressed by the equation: k = 1/ ct”. This constant (k), 
determined from 145 diluted Fraction I solutions of known 
fibrinogen concentration, determined chemically between 
0.012 and 0.025 per cent, and clotting between 20 and 30 
seconds, was found to be , at Between these limits it 
is evident that this theoretical curve coincides with the 
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Fig. 1. The effect of fibrinogen concentration on the 
thrombin clotting time. The dot represents the mean clot- 


ting time of several Fraction I solutions tested; the figure 
in parentheses indicates the number of solutions tested, 
and the curve is the theory or k = 1/ct’. Standard throm- 
bin, 0.2 ml., 5 units per ml., added to 0.8 ml. fibrinogen 
solution; ionic strength, 0.129; pH 7.2; t = 37.5°C. 


experimental values. Above 30 seconds’ clotting time, de- 
viation from theory can possibly be explained on the basis 
that the fibrinogen concentration is of such low magnitude 
that the end-point is difficult to observe accurately. Below 
20 seconds’ clotting time there is also deviation from the- 
ory since the concentration is approaching the optimum for 
the thrombin-fibrinogen reaction. 

Concomitant fibrinogen results obtained by clotting 
time and by chemical means on Fraction I are shown in 
Figure 2, In more than two-thirds of the 145 specimens, 
the maximum deviation in the fibrinogen concentrations 
obtained by the two technics was 10 per cent. 

Optical density measurements of solutions of Fraction I 
and of the nonclottable portion were made in the ultraviolet 





i 


° 
@ 


1 


° 
N 
N 


i 


1 


uw 
] 


1 


Oo 
+ 
| 


Tyrosine Equivalents with Phenol Reagent 
Oo 
o 
| 


A. 


Per Cenge Fibrinogen : 











T 1 


T T T T T T T T _ © 1 , 8 
0.2 0.3 0.4 0.5 0.6 0.7 0.8 
Per Cent Fibrinogen + Thrombin ~ Fibrinogen Clotting Time 
Figure 2, Scatterdiagram of plasma fibrinogen concen- 
trations by clotting time and thrombin-clottable protein 
determinations in 145 individuals. 


TABLE I 


THE RELATIONSHIP (K) OF OPTICAL DENSITY (d) 
AND TOTAL AND NONCLOTTABLE PROTEIN CONCENTRATIONS 
(c) OF FRACTION I AT 280 mp AND 254 my 


WAVE K =d/c 1 CM, CELL 


n i n 

280 139| 12.77 |0.677 5.30 133} 11.71 |0.974 8.32 
254 139; 5.76 |0 g 133 0.735; 13 
*Corrected for thrombin blank. 


range at 280 mu and 254 my. K factors, calculated accord- 
ing to the equation K = d/c, are found in Table I, The den- 
sity readings at the maximum extinction, 280 mp, show a 
greater sensitivity per milligram of protein concentration 
than those at the minimum extinction, 254 my. In a com- 
parison of concomitant results by chemical determination 
and by ultraviolet absorption at 280 my it was found that in 
more than two-thirds of the 129 specimens the maximum 
deviation in the fibrinogen concentrations obtained by the 
two technics was 10 per cent. 

The mean plasma fibrinogen content of healthy, non- 
hospitalized male and female adults,20 to 60 years old, by 
clotting time, thrombin-clottable protein determinations, 
and by ultraviolet optical density measurements at 280 muy, 
are shown in Table II. The results obtained by these three 
methods are almost identical. 


TABLE II 


NORMAL PLASMA FIBRINOGEN VALUES AS 
DETERMINED BY THESE METHODS 








FIBRINOGEN CONCENTRATION 
MEAN tS.D. i. We 
Per Cent | Per Cent | Per Cent 


0.2636 0.0490 18.58 
0.2632 0.0421 15.99 
0.2666 0.0367 13.77 





METHOD n 
Thrombin-clot-| Chemical | 59 
table Ultraviolet} 26 
Clotting time 37 























In Table III are found the average fibrinogen contents, 
determined by two procedures, of liquid, frozen and dried 
normal human plasma stored for varying lengths of time 
and temperature. The values obtained by the preparative 
procedure were calculated from the data on Fraction I 
isolated from two liter lots of pooled plasma. They are in 
excellent agreement with those obtained directly by the 
4.0 ml. analytic technic. The data shows that fibrinogen 
is stable for at least the periods of time indicated. 

The use of cold ether and variable pH served as a 
means for preparing fibrinogen fractions of high purity 
from Fraction I. A 2 per cent suspension of Fraction I 


TABLE I 
THE FIBRINOGEN CONTENT OF STORED PLASMA IN LIQUID, FROZEN, AND DRIED FORMS 





Storage 


Type of 
Plasma| ‘8° 


Fraction | Plasma Fibrinogen 


Analytic 
Technique 
(Per Cent) 





Thrombin- 
Clottable 
Protein 
(Per Cent) 


Temp. Persons 


of per 
Cc.) Sample 


Preparative 
Technique 
(Per Cent) 


Yield | Solubility 
(Gm./L.) | (Per Cent) 








15 min. 0-1 


60 min, | 0-1 


5.6 mos. 
§.D+1.5 


59* 


1 
6 


1 


4.16 


4.62 
S.D.10.20 


90.0 


87.5 
S.D.26.0 


60.9 


62.1 
8.D.*1.9 


0.2280 


0.2510 
S.D.10.0217 


0.2636 
S.D.*0.0490 


0.2438 
S.D.20.0258 





15 mos. -25 


1 


4 


0.2385 








60 mos. | vari- 
S.D.712 | able 


82 mo. 
8.D.74 /|able 


vari- 








13 


11 





4.95 
S.D.10.50 


5.61 
S.D.10.48 








93.4 
S.D.16.2 


80.3 


63.1 
S.D.12.0 





S.D.22.9 


8.D.12.4 


0.2941 
8.D.50.0292 


0.2797 





8.D. 20.0278 


0.2849 
S.D.10.0320 








*Each unit represents more than eight individuals and was stored at variable temperatures. 
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TABLE IV 


THE EFFECT OF ETHER CONCENTRATION AND pH 
ON THE PURITY AND YIELD OF FIBRINOGEN 
OBTAINED FROM FRACTION I. THE PER CENT 
PURITY IS GIVEN TO THE NEAREST TENTH AND 
THE YIELD IS IN PARENTHES* 





PER CENT ETHER CONCENTRATION 





pH 


10 


7.9 


o 


2.5 


1,25 





7.2 


6.8 


6.5 


6.0 


9.0 


0.1 


9.0 


80.4 
(64) 


79.9 
(73) 


77.5 
(75) 


77.1 
(74) 


78.3 
(77) 


82.8 
(68) 


83.2 
(75) 


82.7 
(78) 


78.4 
(78) 


79.7 
(87) 


84.4 
(62) 


81.9 
(68) 


81.3 
(71) 


82.3 
(75) 


84.0 
(75) 


81.8 


84.0 
(41) 


83.3 
(54) 


81.6 
(76) 


83.2 
(75) 


83.0 
(70) 




















~ (68) _ 
*Temp., 0° to -1°C., Initial I’/2 0.129. 


was the starting material. It was cooled to 0°C., and an 
insoluble sub-fraction P was removed by centrifugation. 
The supernatant solution was subjected to variable pH and 
ether concentrations at 0° to -1°C, Table IV presents the 
per cent purity and yield of fibrinogen in Fraction I-A thus 
obtained from this cold supernatant solution of Fraction I. 
In all cases the yield is calculated on the fibrinogen content 
in the original dried Fraction I powder. pH 5.1 and 5 per 
cent ether concentration were chosen as the optimum con- 
ditions for precipitation of Fraction I-A. After reconsti- 
tution to its original volume with citrate-phosphate buffer 
and while it is being stirred and warmed to room tempera- 
ture, Fraction I-B is precipitated at 5 per cent concentra- 
tion, pH 7.2 +0.2, and 0° to -1°C. On cooling the Solution 
to 0°C., an insoluble protein precipitates out along with 
some fibrinogen while it is being stirred. If this cold in- 
soluble protein is removed by centrifugation at 0°C. prior 
to the addition of the cold ether, Fraction I-B-1 is pro- 
duced. If it is not removed, the resulting protein precipi- 
tate after ether addition is called Fraction I-B-2. The pH 
need not be adjusted, since a pH of 7 results when the pH 
0.1 precipitate is dissolved in the pH 7.2 citrate-phosphate 
buffer. Table V presents the purity and yield of fibrinogen 
for those two fractions. Though the purity of Fraction 





TABLE V 


THE INFLUENCE OF PRIOR REMOVAL OF COLD INSOLUBLE 
PROTEIN ON THE PURITY AND YIELD OF FIBRINOGEN 
PREPARATIONS (FRACTION I-B) FROM FRACTION I-A AT 
FIVE PER CENT ETHER CONCENTRATION AND pH 7.2+0.2* 





Prior Removal of Number 
Fraction | Cold Insoluble of Per Cent Purity} Per Cent Yield 
_ Protein Preparations| Mean | Range | Mean | Range 


I-B-1 Yes 18 92.6 | 92-95 37 35-45 
I-B-2 No 18 90.8 | 90-92 57 55-65 
*Temp., 0° to -1°C., Initial [7/2 = 0.123. 


RESULTS 





























TABLE VI 


THE EFFECT OF LYOPHILIZATION ON THE PURITY AND THE 
SOLUBILITY OF VARIOUS FIBRINOGEN PREPARATIONS 








EFFECT OF LYOPHILIZATION ON 
Number Solubility Purity 
Fraction of Before After Before After 
Preparations| (Per Cent) | (Per Cent) | (Per Cent)} (Per. Cent) 


I-A 6 95 95 84.4 84.0 
I-B-1 14 98 92 92.6 91.3 
I-B-2 6 98 88 91.6 89.6 
I-C-1 2 99 95 96.3 94.3 
I-C-2 1 99 94 95.7 95.2 





























I-B-2 is less than that of Fraction I-B-1 (1.8 per cent 
less), the average yield is greater by 20 per cent. 

The reconstituted solution of Fraction I-B-1 or I-B-2 
(now at pH 7.3) is cooled to 0°C. and treated as before with 
cold ether to a concentration of 5 per cent, and a fraction of 
high purity is obtained if the cold insoluble protein has 
been previously removed. If it has already been removed 
as in Fraction I-B-1, there is very little or usually none 
at all to be removed a second time. Fraction I-C-1, thus 
resulting, shows the highest degree of purity, ranging from 
95.3 to 9.0 per cent, with an average of 96.1 per cent. The 
yield is 22 to 31 per cent, averaging 25 per cent. Yields 
averaging 5 per cent greater can be obtained if the cold 
insoluble protein is removed only prior to the precipitation 
of Fraction I-C-2 from its reconstituted precursor con- 
taining the cold insoluble protein, Fraction I-B-2. The 
purity for Fraction I-C-2 ranges from 94.0 to 97.3 per 
cent, averaging 95.3 per cent. If ether concentrations 
greater than 5 per cent are used for the preparation of 
Fractions I-B or I-C, fibrinogen preparations of greater 
yield are obtained, but they are always of lower purity. 

Table VI presents the per cent purity and solubility of 
these fractions before and after lyophilization. For each 
fraction there is a small and similar decrease in clotta- 
bility. The decreased solubilities result chiefly in a di- 
minished yield of available fibrinogen in the dried powder 
after lyophilization, The greatest decrease in solubility 
occurs in Fraction I-B-2, the only one containing the cold 
insoluble protein, 

The analytical results after lyophilization of the two 
side products removed at 0°C. in the foregoing preparative 
scheme are presented in Table VII. Both sub-fractions 
account for a large part of the initial fibrinogen in the 
dried Fraction I powder. | 

The kinetics of the thrombin-fibrinogen reaction for 
substrates of low (Fraction I, 68 per cent) and high (Frac- 
tion I-C-1, 94 per cent) purity were studied. An optimum 
clotting time of 15 seconds was observed at fibrinogen 
concentrations of 0.15 to 0.30 per cent for both substrates. 
This demonstrates a similarity in reactivity to thrombin 


TABLE VII 


THE PURITY, SOLUBILITY, AND YIELD OF THE 
LYOPHILIZED SUB-FRACTIONS (SIDE PRODUCTS) 





RESULTS 

Number Clottable Protein| Solubility Yield 
Fraction of (Per Cent) (Per Cent) | (Per Cent) 
Preparations | mean | range |mean|range| mean | range 


Pp 20 69 60-75 41 |35-50| 14 4-23 


Cold 15 88 85.90 70 |55-90; 16 | 10-25 
Insoluble 
Protein 
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A PHYTOCHEMICAL INVESTIGATION OF THE 
FRUIT OF MACLURA POMIFERA 
(RAFINESQUE) SCHNEIDER 


(L. C. Card No. Mic 58-748) 


John Garnet Wagner, Ph.D. 
The Ohio State University, 1952 


INTRODUCTION 


A phytochemical investigation of the fruit of Maclura 
pomifera, commonly called the Osage orange, was sug- 
gested by reports that the fruit and some of its constituent 
parts exhibited certain pharmacological actions. A survey 
of the literature revealed that some phytochemical inves - 
tigation of the fruit had been carried out but that further 
research might be of value. 

The objectives of the research were to determine the 
presence or absence of common classes of organic com- 
pounds and to isolate chemically pure compounds with ac- 
ceptable physical constants. 








EXPERIMENTAL 


Collection of fruit 

Maclura pomifera grows extensively throughout the 
southern, midwestern, and eastern states.’’* The particu- 
lar fruit used in this work was collected from a row of 
Osage orange trees making up a hedge fence on Traube 
Road about two miles from Olentangy River in Franklin 
County, Ohio. The fruit was collected in October, approxi- 
mately one week after the first frost. Immediately after 
collection, it was placed in a refrigerated room where it 
remained until just before being used. 





Drying of fruit 

The fruit was removed from the cold room, washed 
well with water, dried with a towel, weighed, comminuted 
and dried in an oven, 


Investigation of the dried fruit 
Extraction of the dried fruit by the general method of 
Rosenthaler.”—With a Wester extractor, 200.0 g. of 





Table I 


Moisture Content of Fresh Fruit 





Weight of Weight of Percentage Loss in 
Fresh Fruit (G.)|Dried Fruit (G.)| Weight on Drying 





I 37,544 7,163.5 80.93 
II 1,229 225.0 81.69 
Il 12,698 2,171.5 82.90 
IV 38,500 6,787.0 82.37 

















Sample II of the dried fruit were extracted with a series of 
solvents in the order given in Table II, according to the 
procedure described by Rosenthaler.* For each organic 
solvent the extraction was continued until no residue was 
obtained on evaporation of a sample from the extractor. 
The solvent was removed from each organic extract by 
distillation under reduced pressure with a water aspirator 
and at a temperature not above 38°. The extracts were 
dried to constant weight in a vacuum desiccator over 
Drierite. The weights of the extracts are given in Table II. 


Table II 
Extraction of 200.0 G. of Dried Osage Orange Fruit (Sample II) 





Percentage Percentage 
Weight of Dry| Weight Based on| Weight Based on 
Extract Extract (G.) | the Dried Fruit | the Fresh Fruit 


Petroleum ether 47.0 23.5 4.30 
(B.P. 30°-605 
Diethyl ether .00 2.29 0.41 
Chloroform .26 0.63 0.12 
Cold absolute 31. 15.7 2.89 
alcohol 
Boiling 70 per 34.0 17.0 3.11 
cent alcohol 
Cold aqueous ) 
Hot aqueous ) 
Acidified aqueous) 
Aqueous sodium ) 
hydroxide ) 
Hot acidified ) 
aqueous ) 
Residual marc 36.0 


*Obtained by calculation. 

















A phytochemical investigation of these extracts was 
undertaken, 

Investigation of the petroleum ether extract.—The fact 
that a cardiotonic constituent had been reported* to be 
present in the unsaponifiable fraction of the petroleum 
ether extract of the dried fruit made investigation of this 
fraction an interesting pharmaceutical problem. A study 
of the literature*”°’® revealed that it was not clear which 
part of the unsaponifiable matter was responsible for the 
action. The isolation of lupeol,’ a triterpene alcohol, 
from the unsaponifiable matter was well established, but 
the yield of lupeol reported accounted for only a small 
fraction of the total unsaponifiable matter. A detailed an- 
alysis of the unsaponifiable matter was carried out in or- 
der to separate this fraction into its constituent parts. 

Preliminary experiments were carried out with the 47 
g. of dry petroleum ether extract (Table 2), but it was 
soon evident that much larger quantities would have to be 
used, In order to obtain larger quantities, two extractions 
were carried out. 

1. By extraction of 2347 g. of dried fruit (Sample I) 
with low-boiling petroleum ether 385 g. of oil (16.4 per 
cent of dried fruit) were obtained. This amount of oil 
yielded 43.15 g. (Sample I) of unsaponifiable matter (1.86 
per cent of the dried fruit). 
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2. By extraction of 3000 g. of the dried fruit (Sample 
IV) with low-boiling petroleum ether 351 g. of oil were 
obtained. This amount of oil yielded 83.5 g. (Sample II) of 
unsaponifiable matter (2.78 per cent of the dried fruit). 


Separation of the constituents of the unsaponifiable 
matter.—Thirty g. of the unsaponifiable matter (Sample I) 
were recrystallized twice from acetone and once from 85 
per cent ethanol. A yield of 3.30 g. of crystalline material 
was obtained, but no further crystalline material could be 
isolated since a yellowish-brown, resinous substance pre- 
cipitated on cooling the solutions. Separation of the con- 
stituents of the crystalline fractions was not successful. 
A quantitative recovery of the remainder of the unsaponi- 
fiable matter was obtained by combining all the acetone 
and alcoholic mother liquors, evaporating on a steam -bath, 
and drying the residue to constant weight at 80° for six 
hours. The residue (26.70 g.) is herein designated the 
“unsaponifiable residue.” 

23.70 g. of the “unsaponifiable residue” was acetylated 
by reaction with acetic anhydride and anhydrous sodium 
acetate, After cooling the acetylation mixture, 18.65 g. of 
crystalline mixed acetates having a melting point range of 
129°-170° were removed by filtration. The filtrate of the 
acetylation mixture was poured into ice water; a dark yel- 
low resinous material precipitated. Hydrolysis of the 
acetic anhydride, extraction of the resinous substance with 
ether, neutralization of the ether extract, and evaporation 
of the ether yielded 8.00 g. of brown, resinous residue. 

Recrystallization of the 18.65 g. of crystalline, mixed 
acetates yielded three fractions: (1) 10.39 g. of acetate 
having a melting point range of 156°-177°; (2) 5.72 g. of 
acetate having a melting point range of 125°-129°; 

(3) 1.97 g. of resinous residue. Fractions 1 and 2 were 
submitted to an extensive series of recrystallizations from 
absolute ethanol-acetone, and ethanol-acetone-water. The 
procedure led to the isolation of lupeol acetate and a new 
triterpenyl acetate, designated “unknown acetate,” for 
which the name lurenyl acetate is suggested. A summary 
of the products isolated is shown in Table III. 








Table III 
Products Isolated from 23.70 g. of “Unsaponifiable Residue.” 


. Unknown acetate, melting point 131.0°-132.0°(corr. 132.5°-133.5°) 
and fa]fy + 19.9° (CHCls, c = 4.399) 


. Lupeol acetate, melting point 216.0°-216.5°(corr. 222.3°- 222.8°) 
and [a]>*™ + 42.3° (CHCls, c = 2.009) 


. Yellowish-brown, resinous residue 


Sample II (83.5 g.) of the unsaponifiable matter after 
acetylation yielded 63.5 g. of crude crystalline acetates 
and 23.5 g. of resinous residue. Fractional crystallization 
of the 63.5 g. of crude acetates yielded (1) a 29.67 g. frac- 
tion, having a melting point of 177°-187°, which consisted 
mainly of impure lupeol acetate; this fraction was not 
purified; (2) 6.24 g. of unknown acetate (lurenyl acetate), 
having a melting point of 131.0°-132.0° (corr. 132.5°- 
133.5); the melting point of this acetate was unchanged on 
recrystallization from acetone-water (three different 
ratios) and from absolute ethanol; this sample of the un- 
known acetate had [a]f}) + 20.1° (CHCIs;, c = 3.310). 


Preparation of lupeol. —3.00 g. of lupeol acetate, hav- 
ing a melting point of 216.0°-216.5°, was saponified by 








heating with 0.5N alcoholic potassium hydroxide. The 
crude lupeol was recrystallized from ethanol-water. The 
yield was 2,58 g. of lupeol which melted at 214.5°-215.0° 
and had [a|p°* + 27.0° (CHCls, c = 4.476). 


Preparation of lupeol benzoate.—1.00 g. of lupeol was 
benzoylated by reaction with benzoyl chloride in anhydrous 
pyridine, Three recrystallizations of the crude benzoate 
from benzene-ethanol mixtures yielded 0.51 g. of lupeol 
benzoate in the form of large, flat, brittle, colorless 
plates having a melting point of 261.0°-263.0° (corr. 269.2°- 
271.2°) and[a]p°” +59.2° (CHCls, c = 1.000). The ben- 
zoate recovered from the mother liquors and that recov- 
ered from the determination of the specific rotation were 
recrystallized from acetone; the yield was 0.23 g. of 
lupeol benzoate in the form of long, colorless needles hav- 
ing a melting point of 264.0°-266.0° (corr. 271.7°-273.7°), 
and 0.14 g. of lupeol benzoate having a melting point of 
263.0°-265.0° (corr, 271.8°-273.8°). 





Isolation of the unknown alcohol (lurenol).—1.65 g. of 
unknown acetate, having a melting point of 131.0°-132.0° 
was saponified by refluxing with 0.5N alcoholic potassium 
hydroxide on a steam bath for one and a half hours in an 
atmosphere of nitrogen, After distillation of about half of 
the ethanol under reduced pressure (nitrogen atmosphere), 
the unknown alcohol was extracted with ether, the ether 
extract was decolorized with activated charcoal, and the 
ether was removed by distillation under reduced pressure 
(nitrogen atmosphere). Recrystallization of the crude un- 
known alcohol from 80 per cent ethanol-water yielded 
0.813 g. of unknown alcohol in the form of double- and 
single-pointed colorless needles and rosettes of needles; 
the alcohol melted at 154.0°-156.0°(corr. 156.5°-158.5°) to 
a turbid white liquid which cleared at 16 1% corr. 163.8°) and 
had[ @ |'DS2-° + 15.8° (EtOH, c=1.044). Recrystallization 
of 200 mg. of the alcohol from ethanol-water yielded 177 
mg. of colorless needles which melted over the range 
166.0°-168.0° (corr. 168.8°-170.8°). To ensure that the 
alcohol was dry, the 177 mg. was heated at 100°+2° in a 
vacuum oven for a further three hours; the melting point 
was unchanged. Similarly, 100 mg. ofthe unknown alco- 
hol having a melting point of 154.0°-156.0° on recrystall- 
ization from 80 per cent ethanol yielded 46 mg. of color- 
less needles which melted unsharply at 166.0°-168.0°; the 
melting point was unchanged on one further recrystalli- 
zation from the same solvent. 

Differentiation of the compounds on the basis of color 
tests.—When the Liebermann-Burchard test” was applied 
to either the unknown acetate or the unknown alcohol, an 
immediate green-colored solution which exhibited a strong 
green fluorescence was obtained. Under the same condi- 
tions, lupeol and lupeol acetate gave only a slowly develop- 
ing pink color, which deepened within a few minutes, 

When the Salkowski test® was applied to the unknown 
acetate, a violet to purple color developed within one -half 
hour in the chloroform layer, Under the same conditions 
lupeol acetate gave only a colorless chloroform layer. 








Isolation of the unknown benzoate and acetylation of 
the unknown alcohol: evidence of isomerizations.—The 
results of various experiments are summarized below. 

The unknown acetate was not isomerized by the 
action of acetic anhydride at 137-140° for seven 
hours. 
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3.10 g. Saponified 2.47 g. 

unknown acetate . crude 

m.p. 131,0°- * unknown 
132.0° alcohol 


0.30 g. 
_ lupeol benzoate 
" m.p. 261.0°- 
263.0° 


+ 
1.22 Gm. 
unknown benzoate* 
m.p.124.0°- 
125.0° 


1, Benzoylation 








2. Fractional 
crystallization 
of benzoates 


165. g. 
unknown acetate 
m.p.131.0°-132.0° 
Saponified 
0.813 g. 
200 mg. unknown alcohol 


| Benzoylated m.p.154,0°-156,0° acetylated | 
crude benzoates 


85 mg. 








o9 mg. crude acetates 


1 recrystallization 1 recrystallization 








a aor 
95 mg. impure 52 mg. impure 
lupeol benzoate unknown benzoate 


¥ —? 
20 mg. impure 18 mg. impure 
lupeol acetate unknown acetate 
m.p.143°-251° m.p.113°-116° m.p.211.0°-212.0° m.p.126.0°-127.0° 
| 


2 recrystalliza- 2 recrystalliza- l recrystalliza- 2 recrystalliza- 
tions tions tion tions 


50 mg. 33 oa. impure 9 mg. 6 mg. 
lupeol benzoate unknown benzoate lupeol acetate unknown acetate 
m.p.261.0°- m.p.121.0°- m.p.216,0°- m.p.131.0°- 

263.0° 122.0° 216.5° 132.0° 





*[a}t’* + 43.7° (CHCl, c = 3.146). 





For the isomerization to occur during the saponifica- 
tion of the unknown acetate would require that the unknown 
alcohol be a mixture containing lupeol. The fact that no 
lupeol was isolated by recrystallization of the unknown 
alcohol and the fact that on paper chromatograms the un- 
known alcohol gave only one definite spot with an R; value 
of 0.31 + 0.02 and showed no “tailing” away from the ori- 
gin line, as did lupeol in some cases, indicated that the 
unknown alcohol was not a mixture containing lupeol. 

The isomerizations may have occurred during the for- 
mation of the acetates and benzoates from the unknown 
alcohol. 


Analytical data.—The saponification equivalent® of the 
unknown acetate was 470.0. The saponification equivalent 
of the unknown benzoate was 514.7. 

Carbon and hydrogen determinations were performed 
by the Clark Microanalytical Laboratory, 1043 West Main 
Street, Urbana, Illinois. The results of these analyses 
_ are reported below, 





Unknown alcohol (lurenol): Calculated for: C3 9H4,OH; 
C, 84.45%; H, 11.81%. Found: C, 84.73%, H, 11.78%. 





Unknown acetate (lurenyl acetate): Calculated for: 
C3oH,,OCOCHs; C, 81.98%; H, 11.18%. Found: C, 81.57%; 
H, 10.76%; C, 81.63%; H, 10.87%. 





Unknown benzoate (lurenyl benzoate): Calculated for: 
Cso0H490COCeH;; C, 83.72%; H, 10.25%. Found: C, 83.98%; 
H, 9.49%; C, 84.06%; H, 9.27%. 





Infrared Spectra.—With the kind help of Dr. C. L. 
Wilson, the infrared spectra of the unknown alcohol, lupeol, 
the unknown acetate, and lupeol acetate were obtained in 
the Spectrographic Laboratory of the Chemistry Depart- 
ment of The Ohio State University. Photographic repro- 
ductions of the spectra are recorded. 




















rr 


Fig. 1. Infraredspectrum of lurenol (Unknown alcohol), 
Fig. 2. Infrared spectrum of lupeol. Fig. 3. Infrared 
spectrum of lurenyl acetate (unknown acetate). 

Fig. 4. Infrared spectrum of lupeol acetate. Fig:5. Paper 
chromatogram comparing lurenyl acetate (unknown ace- 
tate) with lupeol acetate. Fig. 6. Paper chromatogram 
comparing three different samples of lurenyl acetate 
(unknown acetate), Fig. 7. Paper chromatogram compar- 
ing lurenyl benzoate (unknown benzoate) with lupeol 
benzoate. Fig. 8. Paper chromatogram comparing lu- 
renol (unknown alcohol) with lupeol. 


Paper Chromatography.—In order to be able to detect 
very small quantities of the unknown alcohol, lupeol, and 
their derivatives, to differentiate them in small quantities 
and to have another criterion to show that each compound 
was homogeneous, a paper chromatographic method was 
developed. A modification of the method of Wolfson, Cohn, 
and Devaney’ was used to develop the paper chromato- 
grams. The best solvent mixture for the compounds stud- 
ied was a mixture of 100 ml. of 95 per cent ethanol, 40 ml. 
of methanol, and 35 ml. of water. The locations of the 
compounds on the paper were found by a modification of 
the method of Bush,” The R, value of lurenol was 0.31 + 
0.02. The R; value of lurenyl acetate was 0.26 7 0.04. 

The R; value of lurenyl benzoate was 0,21 + 0.07. Under 
the same conditions the R- value of both lupeol acetate 

and lupeol benzoate was zero. On some of the chromato- 
erams no colored spot corresponding to lupeol was ob- 
served; on other chromatograms the lupeol gave a colored 
spot which “tailed” away from the origin line. Photo- 
graphic reproductions of some of the chromatograms are 
recorded. 





Other constituents and derivatives of constituents iso- 
lated from the fruit.—A modification of the method of 
Wolfrom and Mahan’’ for the isolation of the pigments, 
osajin and pomiferin, was presented. A higher melting 
point, namely, 191.0°-191.5° (corr. 195.0°-195.5°), than 
that formerly reported,” namely, 189° (corr. 193°), was 
found for osajin. 

D-glucose and D-fructose were shown to be present in 
fresh plant extracts and the absolute alcohol extract of the 
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dried fruit by means of (1) the preparation of phenyl-D- 
glucosazone, (2) specific color tests, and (3) paper chro- 
matography. 

A pectic substance, which yielded mucic acid on oxida- 
tion, was isolated from the acidified aqueous extract of the 
dried fruit. 

A pentosan or some other hydrolysable hemicellulose 
was shown to be present in the 5 per cent aqueous sodium 
hydroxide extract. 

An unidentified substance, which melted at 113.5°-114.0° 
and which gave a color reaction with ferric chloride solu- 
tion, was isolated from the 70 per cent alcohol extract. 


Conclusions 

1, A new method for the separation of the constituents 
of the unsaponifiable matter of the petroleum ether extract 
of the dried fruit has been presented. This method in- 
volved acetylation of the unsaponifiable matter, separation 
of the crystalline acetates, and fractional crystallization 
of the acetates. 

2. Lupeol acetate and a new crystalline acetate were 
isolated from the unsaponifiable matter. 

3. The new crystalline acetate was saponified to yield 
a new crystalline alcohol. 

4, The unknown alcohol was shown to be an isomer of 
lupeol, having the molecular formula C3.H,4,OH. 

9. Comparisons of the unknown alcohol and its acetate 
and benzoate with lupeol and its acetate and benzoate are 
shown with reference to (1) physical constants, (2) color 
tests, (3) infrared spectra and (4) paper chromatography. 

6. The names lurenol, lurenyl acetate, and lurenyl 
benzoate are suggested by the author for the unknown alco- 
hol, unknown acetate, and unknown benzoate respectively. 

7. A pectic substance, a pentosan or some other hy- 
drolysable hemicellulose, D-fructose, and D-glucose were 
shown to be present in the fruit. 147 pages. $2.00. 
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ACTIVITIES IN THE KCl-FeClz2 
AND LiCl-FeClz SYSTEMS 


(Publication No, 23,231) 


Curtis Charles Beusman, Ph.D. 
University of Cincinnati, 1957 

Phase equilibria in the KCl-FeCl2 and LiCl-FeClz2 
systems were studied by means of thermal analysis and 
vapor pressure measurements. From a combination of 
two vapor pressure measurements, thermodynamic activi- 
ties were determined in the KCl-FeClz system, based on 
partial pressures of monomer species in the vapor. A 
vapor compound, KFeCls;, was shown to exist. Partial 
pressures and activities could not be calculated for the 
LiCl-FeClz system because of the variety of associated 
molecules in the vapor. Partial molar thermodynamic 
functions were calculated from the activity data for the 
KCl-FeClz system. 

The solid-liquid equilibria were studied by conventional 
cooling curves and differential cooling curves taken simul- 
taneously on well-stirred samples. Petrographic and X- 
ray diffraction analysis helped identify the phases present 
in the solid state. The two systems differed markedly in 
the degree of complexity of the phase diagrams. The 
KCl-FeClz system contained two well-defined compounds 
in the solid state, KeFeCl, and KFeCl3;, as shown by both 
thermal results and diffraction results. Both compounds 
undergo solid transitions and are somewhat hygroscopic. 
The LiCl-FeClz system showed continuous solid solution 
formation across the entire composition range of the dia- 
gram. 

Total vapor pressure measurements in these systems 
were made by a “quasi-static” method which gave reliable 
and rapid data. In this method, the melt half-filled a small 
metal cell placed in a furnace. The cell included two ver- 
tical metal tubes, one leading to an intermittent pump and 
the other leading to a mercury manometer and inert gas 
reservoir. A sensitive differential manometer indicated 
the pressure difference between the two tubes. The appa- 
ratus was filled with an inert gas to a pressure greater 
than the expected vapor pressure and the furnace was 
brought to constant temperature. Successive portions of 
the inert gas were pumped out of the cell, sufficient time 
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being allowed between withdrawals for the differential 
manometer to adjust itself. As long as the inert gas pres- 
sure was greater than the vapor pressure, no permanent 
difference in levels could be established in the differential 
manometer; when the inert gas pressure equaled the vapor 
pressure, a permanent difference was observed, and the 
inert gas pressure was read on the absolute manometer. 

Total pressures for pure KCl, LiCl and FeClz obtained 
with this method showed satisfactory agreement with litera 
ture values, In addition, total pressures over the entire 
composition ranges were determined in the two systems: 
KCl-FeCl, and LiCl-FeCl,. In both cases, negative devi- 
ations from ideal behavior were observed; the deviations 
were greater in the KCl-FeCl, system than in the LiCl- 
FeCl, system, This difference was attributed to a differ- 
ence in cation size, 

Because of recent evidence for polymerization in alkali 
halide vapors, the total pressure measurements were com- 
bined with transportation measurements to give an average 
molecular weight for each of the pure salt vapors studied. 
The transportation apparatus was of quartz and consisted 
of an inert gas delivery tube connected to a cylindrical 
sample chamber. A concentric quartz tube inside the gas 
delivery tube served as a condenser for the salt vapor 
being.removed from the sample holder. After temperature 
equilibration of the entire quartz assembly in a furnace, 
purified argon was passed through the delivery tube and 
over the sample melt contained in the holder. During this 
process the argon became saturated with salt vapor, and 
the gas-vapor mixture passed into the condenser where the 
vapor solidified. Thus stripped of vapor, the argon was 
collected in a Mariotte flask. The number of moles of 
argon was calculated from the observed temperature, pres- 
sure and volume of the entrapped gas. The average mo- 
lecular weight of the vapor sample was then calculated 
using Dalton’s Law in the form: 
rw 


M 
Ps = P., 


n = 
A M_ 


= 











where 
P, = static pressure measured by “quasistatic” 
method, 
w = weight of condensate collected, 
M = overage molecular weight of vapor, 

na = moles of argon used during determination, 

P+ = total pressure of argon-vapor mixture. 

If only monomer and dimer species are known to be pres- 
ent in the vapor, partial pressures can be obtained directly 
from the average molecular weight; where higher poly- 
mers are known to exist, no information is obtained con- 
cerning specific partial pressures. Both KCl and FeClz 
were shown to contain solely monomers and dimers; con- 
sequently partial pressures were calculated. 

Mixtures in the two binary systems were studied using 
the combined total pressure and transportation data, The 
data in both systems could only be explained with the as- 
sumption of a vapor compound of the type MFeCl,; (M = 
alkali cation). Direct mass spectrographic evidence was 
also obtained for a KFeCl2~ species in the vapor above on 
equimolar KCl-FeClz sample, proving the existence of the 
KFeCl,; compound in the vapor phase, From a combination 
of transportation data and total pressure data for the mix- 
tures, along with equilibrium constants determined for the 
dimerization reactions of the pure salt vapors, values for 





the partial pressures of the KCl, K2Clz, KFeCl;, FeClo 
and Fe2Cl, species were obtained. Because of the exist- 
ence of trimer molecules in LiCl vapor, no unique solution 
for the partial pressures could be obtained from similar 
LiCl-FeClz data. 

Thermodynamic activities were calculated from the 
monomer pressures obtained for the KCl-FeCl2 system. 
The activity values corroborated the negative deviations 
observed previously in the total pressure measurements. 
Partial molar enthalpies and partial molar entropies were 
calculated from the activity data; these functions indicate 
that the negative deviations were both enthalpic and en- 
tropic in origin. In addition, activities obtained from vapor 
pressure measurements were shown to be consistent with 
activities calculated from the liquidus curves for the KCl- 
FeClz system. 105 pages. $2.00. Mic 58-4561 


SUBSTITUENT EFFECTS ON THE STABILITY 
OF METAL CHELATES AND FURTHER 
RELATIONSHIPS IN THE GRUNWALD 
TREATMENT OF ACID-BASE EQUILIBRIA 
IN HYDROXYLIC SOLVENTS 


(L. C. Card No. Mic 58-1029) 


Wilfred George Borduin, Ph.D. 
Iowa State College, 1957 


Supervisor: George S. Hammond 


Part I 

The stability constants of the chelate compounds of a 
series of substituted diaroylmethanes with several divalent 
metals in 75 per cent by volume dioxan-water were meas- 
ured, The data were treated with the Hammett relation- 
ship. 


log = = 6 


The expected correlation of rho values with metal-chelate 
bond type was not observed. This lack of correlation is 
attributed to the free energy of solution of the metal chelate. 
If the measured rho values are to reflect the ionic- 
covalent character of the metal-chelate bond, it must be 
assumed that the free energy of solution of the metal che- 
lates are independent of the metal. In general this as- 
sumption is not valid. In this case it appears that this 
free energy term completely swamps out effects relating 
to the bond type. 


Part I 
It was observed by Grunwald that acid-base equilibria 
in several pure and mixed hydroxylic solvents could be 
treated by the relation 
fA 
log i. * m, Y 


wherein fa and fay are degenerate activity coefficients of 
a base and its conjugate acid, respectively, mag is a pa- 
rameter depending only upon the base, and Y is a param- 
eter depending only on the solvent and charge type of the 
base. 

It is shown in this work that the proton donating ability 
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of a solvent can be related to a suitable function of appro- 
priate m, values. Utilizing Grunwald’s data for mixtures 
of water and ethanol, values of my, are derived for the sol- 
vent components, 

In addition, a relationship is derived between the pro- 
ton donating ability of a solvent and the Hammett acidity 
function. This relationship is shown to correlate data al- 
ready available in the literature on the Hammett acidity 


tween the solute and cellulose acetate. X-ray diffraction 
and birefringence measurements were employed to show 
that extensive structural changes are brought about by this 
reaction between the solute and the membrane. 

On the basis of this investigation it is considered that 
an improved semipermeable membrane can be obtained 
first, by using a polymer that is inert to chemical attack 
by sodium chloride, and, second, by increasing the amount 


function in water-ethanol mixtures. 94 pages. $2.00. of bound water regions within the membrane. 


106 pages. $2.00. Mic 58-4562 


WATER AND ION FLOW THROUGH . 
IMPERFECT OSMOTIC MEMBRANES 


(Publication No. 25,409) 


Ernest Joseph Breton, Jr., Ph.D. 
The University of Florida, 1957 


THE VAPOR PRESSURES OF ALKALI HALIDES 
BY THE METHOD OF SURFACE IONIZATION 


(L. C. Card No. Mic 58-675) 


Henry Edwin Bridgers, Ph.D. 
The Ohio State University, 1953 
The primary objective of this investigation was to ex- 

plain why cellulose acetate behaves as a semipermeable 
membrane in saline water. To explain this phenomenon, 
two different mechanisms for the transfer of water and 
ions through. cellulose acetate membranes were formulated. 

Those ions and molecules that cannot enter into hydro- 
gen bonding with the membrane are transferred by hole- 
type diffusion. The rate of diffusion appears to be gov- 
erned by a water-cellulose acetate structure. The reaction 
between water and the cellulose acetate polymers to form 
bound water regions is induced by compressing the mem- 
brane. As pressure is applied on the membrane, more 
bound water is produced which causes the rate of hole- 
type diffusion to decrease. 

On the other hand, those ions and molecules that can 
associate with the membrane through hydrogen bonding 
actually combine with the membrane and are transported 
through it by alignment-type diffusion. The formation of 
the water-cellulose acetate structure does not appreciably 
diminish the diffusion rate of water through the membrane. 

Cellulose acetate begins to behave as an effective semi- 
permeable membrane in saline water when it is com- 
pressed sufficiently to retard greatly the diffusion of 
NaCl. 

Several types of experiments were conducted to support 
these hypotheses, The most important evidence was ob- 
tained from resistance experiments. The resistance of 
specific ions was measured across cellulose acetate at 
various pressures, It was observed that the rate of dif- 
fusion of those ions that cannot combine with the mem- 
brane actually does decrease as the membrane is com - 
pressed. The rate of diffusion of H3sO that can enter into 
hydrogen bonding with cellulose acetate is much higher and 
is not appreciably reduced as the membrane is com- fe 2 
pressed. These resistance-pressure relationships are I, = AeZa;[1 - Za; (ar, /cw) exp(D +I - )/kTs]. (3) 
correlated with the semipermeability of the cellulose ace- In this equation I, is the positive ion current; A is the 
tate. area of the filament struck by the alkali halide molecules; 

On the basis of resistance-pressure relationships for Z is the number of alkali halide molecules which strike 
cellophane, it appears that at sufficient pressures this unit area of the filament in unit time; e is the fundamental 
membrane also should become semipermeable in strong unit charge; r, and w are respectively the internuclear 
electrolytes. separation and vibrational frequency of the diatomic al- 

A secondary objective of this investigation was to ex- kali halide molecule whose dissociation energy is D; Iis 
plain why cellulose acetate ceases to behave as a semi- the ionization potential of the alkali metal atom; and the 
permeable membrane after a limited period of use. It was degree of ionization is denoted by a;. The degree of ioni- 
found that film failure is due to a chemical reaction be- zation is given by 


The vapor pressures of solid alkali halides have been 
measured by Deitz,’ Niwa,” Mayer,° and Kimball.* In 
this investigation the method of Mayer*® was employed to 
measure the vapor pressures of solid KI and RbI over the 
temperature range 700-900° K. 

From a Knudsen’ oven a collimated beam of the alkali 
halide vapor is allowed to strike an incandescent tungsten 
filament whose work function has been increased by an 
adsorbed film of oxygen. The following two processes 
occur on the filament, 


MX(g) = M(g) + X(g) (1) 
M(g) = M ‘(g) +e (in filament). (2) 


The alkali halide molecule is denoted by MX, while M, X, 
M, and e refer respectively to alkali metal atom, halogen 
atom, metal positive ion, and electron. At the high tem- 
peratures of the filament (1600-1900° K) the process of 
dissociation, (1), is effectively complete. The process of 
ionization, (2), also proceeds to virtual completion if the 
work function’ of the filament is sufficiently higher than 
the ionization potential of the alkali metal atom. The ions 
produced on the filament are collected by a metal cylinder 
arranged coaxially with the filament and having sufficient 
negative potential (45-90 volts) to overcome any ion space 
charge. 

The two equilibria, stated in equations (1) and (2), must 
coexist on the filament. By applying the usual methods of 
thermodynamics to these equilibria it is possible to show 
that the ion current is related to the number of alkali hal- 
ide molecules which strike unit area of the filament in 
unit time by the following expression 
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a. =[1 +2 exp(I - 9)/kT,] *. (4) 


The square-bracketted term on the right of equation (3) can 
be shown to be approximately equal to the degree of disso- 
ciation. The measured value of the work function was al- 
ways greater than 5.8 volts, Using this value and values 
for the molecular constants from Herzberg’ it can be 
shown that, within experimental error, the product of the 
degree of ionization and the degree of dissociation is unity. 
Hence the measured ion current should be independent of 
the filament temperature. Such was observed to be the 
case, the ion current exhibiting a broad plateau when plotted 
against the filament temperature. Assuming that a posi- 
tive ion is produced from each molecule of alkali halide 
which strikes the filament, the positive ion current may be 
written 


IL =Ae Z., (5) 


From gas kinetics the number of alkali halide molecules 
which strike unit area of the filament in unit time can be 
related to the temperature and pressure of alkali halide 
vapor in the Knudsen oven. This relation is 


Z = (r/R)? (2rmkT)~p, (6) 


where r is the radius of the Knudsen-oven effusion aper- 
ture, R is the distance from the effusion aperture to the 
filament, m is the molecular mass, and T and p are re- 
spectively the temperature and pressure of the alkali hal- 
ide vapor. With the use of (5) and (6) the vapor pressure 
may be written in terms of the experimental ion current 
and the Knudsen-oven temperature as 


4 
p = (R/r)* (I,/Ae)(2amkT)’. (7) 


By measuring the ion current and the oven temperature, 
the vapor pressure can be computed from equation (7). 

A schematic of the experimental tube is shown in Fig- 
ure 1, It is essentially the same apparatus as that used 
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Figure l, 





in previous investigators,*’* differing only in minor de- 
tails. A cylindrical nickel collector, K, and guard rings, 
JJ, are arranged coaxially about the tungsten filament I, 
Tungsten wires, N, which serve as electrode supports and 
as electrical leads, are sealed through the pyrex walls of 
the tube. The filament is kept taut by a tungsten spring M. 
A circular aperture, L, 0.1 cm. in diameter, pierces the 
collector and permits passage of the molecular beam from 
the Knudsen cell, E, to the filament. A nickel diaphragm, 
H, defines the solid angle subtended by the molecular 
beam. By means of a magnetically actuated glass shutter, 
G, the beam can be interrupted at will. The oven consists 
of nichrome ribbon (not shown in the figure) wound about a. 
quartz tube, D, and surrounded by a monel heat shield F. 
On the interior of the quartz tube is situated the Knudsen 
cell, It was machined from nickel, pierced at the front 
with a circular aperture, and fitted with a tapered, 
threaded plug at the rear to facilitate charging with pow- 
dered alkali halide. The cell aperture, 0.1 cm. in diameter, 
was finished with knife edges. The hot junction of a 
Chromel-Alumel-P thermocouple was imbedded deep in 
the tapered plug and the thermocouple wires were led out 
of the tube through capillary tubes, C, sealed with 
Apiezon-W wax. Both the oven assembly and the filament- 
collector assembly are attached to the experimental tube 
by means of standard ground-glass joints, A, and sealed 
with Apiezon-W wax. 

The cold junction of the thermocouple was kept in an 
ice bath. The thermocouple was first compared with a 
Platinum -10 per cent Rhodium-Platinum couple which had 
been compared with National Bureau of Standards (N.B.S.) 
samples of tin, zinc, aluminum, and copper, Subsequent 
to the vapor pressure measurements a melting point was 
taken on a N.B.S. sample of zinc 7” situ and a correction 
therefrom was applied to all measured temperatures. 

The filament and oven were powered by storage batter- 
ies, and the collecting potential, applied to the collector 
and guard rings, was furnished by dry batteries. From the 
power input to the filament, its temperature was deter- 
mined using tables of Jones and Langmuir. Ion currents 
were measured with a conventional FP-54 amplifier em- 
ploying a null method. The observed ion currents were 
corrected for residual gas scattering of the molecular 
beam in the manner of Kimball.* 

The system was evacuated by a two-stage mercury 
diffusion pump, trapped with liquid nitrogen and backed by 
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Table I 





1000 
T 





-log P..m 


aFy 


cal 


> (T) 
cal 


Deviation 
from mean 





1.4337 
1.4152 
1.3908 
1.3772 
1.3749 
1.3417 
1.3401 
1.3340 
1.3115 
1.3014 
1.3007 
1.2694 
1.2684 
1.2392 
1.2338 
1.2197 
1.2008 
1.1871 
1.1759 
1.1605 
1.1569 
1.1460 
1.1446 
1.1325 
1.1215 





4.2945 
4.1545 
3.8549 
3.7515 
3.7327 
3.3815 
3.3822 
3.2733 
3.0485 
2.9689 
2.9724 
2.6450 
2.6347 
2.3220 
2.2972 
2.0747 
1.8734 
1.7215 
1.6388 
1.4497 
1.4536 
1.2905 
1.3064 
1.2003 
1.0815 


*Mean = 48126 





13701 
13427 
12678 
12460 
12417 
11527 
11544 
11223 
10632 
10435 
10453 
9531 
9501 
8571 
8368 
7780 
7136 
6633 
6374 
0714 
0747 
0151 
221 
4848 
4411 





34560 
34985 
35560 
35888 


395944 | 


36776 
36817 
36974 
37570 
37841 
37861 
38734 
38761 
39614 
39774 
40204 
40794 
41233 
41597 
42112 
42235 
42608 
42658 
43081 
43475 








135 
286 
112 
222 
245 
177 
235 
71 
76 
150 
188 
139 
136 
09 
16 
-142 
-196 
-260 
-155 
-300 
-144 
-367 
-247 
-197 
-240 


Table II 





1000 
T 


-log p mm 


AF ry 


. cal 


Zz. } 
cal 


Deviation 
from mean 





1.4358 | 


1.4138 
1.3961 
1.3963 
1.3904 
1.3812 
1.3515 
1.3495 
1.3486 
1.3475 
1.3103 
1.3091 
1.3029 
1.2728 
1.2706 
1.2689 
1.2376 
1.2311 
1.2296 
1.2013 
1.2012 
1.1908 
1.1744 
1.1641 
1.1617 
1.1606 
1.1463 
1.1368 





4.1137 
3.8959 
3.7162 
3.6787 
3.6452 
3.5692 
3.2753 
3.2485 
3.2387 
3.2417 
2.8541 
2.8418 
2.7795 
2.4707 
2.4465 
3.4293 
2.1113 
2.0478 
2.0267 
1.7174 
1.7174 
1.6116 
1,4404 
1.3020 
1.3080 
1.2897 
1.1336 
1.0101 





13105 
12604 
12176 
12051 
11991 
11820 
11085 
11010 
10984 
11003 
9963 
9930 
9758 
8879 
8807 
8757 
7803 
7608 
7539 
6539 
6539 
6190 
59610 
5116 
9150 
0083 
4523 
4064 





34015 
34507 
34916 
34919 
35048 
35265 
35985 
36036 
36058 
36084 
37037 
37068 
37231 
38051 
38109 
38159 
39051 
39245 
39289 
40145 
40150 
40475 
40998 
41332 
41412 
41447 
41928 
42253 








266 
257 
248 
116 
185 
201 
216 
192 
188 
233 
146 
144 
135 
76 
62 
62 

0 

*- om 
- 26 
-170 
-165 
-189 
-246 
-406 
-292 
-324 
-403 
-937 


a mechanical pump. The ultimate vacuum attainable was 
about 2 x 10 ‘ mm. of Hg with the oven and filament hot. 

After an initial treatment of the filament with oxygen 
gas at 10 * mm. of Hg, the residual gases in the system 
sufficed to maintain the work function at approximately 
0.8 volts. The first step, however, in the vapor pressure 
measurement was to check the electron emission and de- 
termine if the work function was sufficiently high. At a 
given cell temperature, ion currents were measured at 
several filament temperatures, in the range 1600-1900" K, 
to insure that the ion current was independent of the fila- 
ment temperature. The cell temperature was changed and 
after a minimum period of one hour had elapsed, so that a 
state of thermal equilibrium had been reached, the above 
procedure was repeated. In this manner the ion currents 
were measured as a function of Knudsen-cell temperature. 
Then using equation (7) the vapor pressure was deter- 
mined. 

The logarithm of the vapor pressure and the reciprocal 
of the temperature are tabulated in Table I for KI and in 
Table I for RbI. By the method of “least squares” the 
data are fitted to an equation of the form 


10g Pram = A - B (1000/T) +1.5 log (1000/T). — (8) 


The last term arises from the difference in heat capacities 
of solid and vapor. The constants A and B for KI and for 
RbI are tabulated in Table III. The data for KI are plotted 
in Figure 2 and those for RbI in Figure 3. In Figure 4 is 
shown the experimental curve for KI along with experi- 
mental points of previous investigators. Figure 3 also in- 
cludes the data of Niwa’ for Rbl. 

From spectroscopic information for the vapor, and 
with heat capacity information for the solid, a value for 





*Mean = 46854 


the heat of sublimation at the absolute zero may be calcu- 
lated, using the following equation 


AH = AF*, - [H*y - Hl, +[H°,- H . +T St y-T ST os: (9) 


In this equation 4 H9 is the heat of sublimation at the abso- 


lute zero; AF7 is the standard free energy of sublimation 
and is equalto-RT log p___; [Hy - Hol,,, the enthalpy of 
the vapor, and S’, ,,the entropy of the vapor, are obtained 
from statistical mechanics; [H’y - Ho], and S7.,, the en- 
thalpy and entroyp, respectively, of the solid can be ob- 
tained from heat capacity information. The enthalpy and 
entropy of the vapor were calculated using molecular con- 
stants from Herzberg.” The heat capacity of the solid, 
from 10-273° K, was taken from Clusius’® and the Debye 
«T%> approximation was used to extrapolate down to 0° K. 
The heat capacity was assumed to increase linearly with 
temperature above 273° K. A semi-empirical equation was 
obtained for the heat capacity of the solid from 273° K to 
the melting point by using the values of Clusius’ at 273° K 
and assuming a value of 14 cal./deg. mole at the melting 
points. Defining the sum of terms to the right of the 
standard free energy change in equation (9) as Z, and 


Table III 


A B 
11.1775 10.9875 
11,1532 10.8125 
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performing the operations described above, the following 
is obtained for KI, 


> = - 365 +69.85 T - 0.001039 T* - 8033/T - 6.694 T log T, (10) 
and for RBI, 
D = -244+69.41 T - 0.001024 T* - 4525/T - 6.858 T log T. (11) 


These sums are tabulated in Tables I and II along with the 
standard free energy change and the resulting value for the 
heat of sublimation at the absolute zero, Taking the mean 
of these values,A\H for KI is 48.13 + 0.20 k.cal./mole and 
for RbI it is 46.85 + 0.23 k.cal./mole. The small but def- 
inite trend with temperature can be attributed to systematic 
errors in the pressure measurement and in the heat capa- 
city used; however, the AH calculation was performed 
using the data of previous investigators” * and the same 
trend was exhibited. From the slope of the curve in Fig- 
ure 2 can be obtained a value of the heat of sublimation at 
some temperature in the range of the investigation. Add- 
ing to this value the enthalpy of the solid at that tempera- 
ture, and subtracting the enthalpy of the vapor, the heat of 
sublimation at the absolute zero is obtained in a different 
fashion. By this method the heat at the absolute zero is 
50.48 k.cal./mole for KI, and for RblI it is 46.85 k.cal./ 
mole. The discrepancy in the heats as obtained by these 
two methods is too large to be attributed to faulty heat 
capacity approximations. 
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Following Mayer,° it has been assumed in this work 


that the presence of any dimer or higher polymer in the 
vapor is so small as to be negligible. Recent work on the 
magnetic resonance spectra of alkali halides by Ochs, Cote, 
and Kusch”’ indicates the presence of appreciable amounts 
of one or more molecular species in addition to the simple 
diatomic molecule. Thermodynamic considerations using 
rough estimates for the heat and entropy of dimerization 
indicate association to the extent of perhaps 50 per cent at 
these temperatures. 

If the vapor is a mixture of monomer and dimer, the 
effect would be in such a direction as to remove the dis- 
crepancy in the heats as described above. Further, it 
would be in such a direction as to remove the trend of the 
calculated heat with temperature, which, though small, is 
exhibited by the data of three independent observers. 

To settle the question further work is required. In par- 
ticular, a molecular beam investigation employing a suit- 
able method of velocity analysis is being contemplated. 

82 pages. $2.00. 
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DIFFUSION AND STEREOSPECIFICITY 
IN ELECTROLYTIC REDUCTION 


(L. C. Card No. Mic 58-683) 


Concetto Thomas Camilli, Ph.D. 
The Ohio State University, 1953 


The dissertation is a discussion of a detailed investi- 
gation of the effect of some experimental parameters on 
the current efficiency of electrolytic reduction. These 
parameters include the rotation and amalgamation of 
cathode, temperature, and molecular weight. 

Sorbic acid and a series of glycol monoesters of cin- 
namic acid, increasing in molecular weight, were reduced 
in the first part of the investigation. 

In the second part of the investigation, acetylene di- 
carboxylic acid and A’ -cyclohexene-1,2-dicarboxylic acid 
were reduced at cathodes of various metals to determine 
the stereospecificity of their reduction. 


I, The studies of current efficiency showed the following: 


1, Rotation of the cathode caused a pronounced rise in the 
efficiency of reduction of sorbic acid at cathodes of tin, 
cadmium, bismuth, copper, and zinc, but not at cathodes of 
lead. The effect showed in part that diffusion controls the 
reduction at all cathodes except lead. With lead it is quite 
likely that the reduction is not diffusion controlled, but is 
dependent instead on the rate of electron transfer from the 
cathode to the depolarizer itself or the building up of a 
true adsorbed layer of molecules on the surface of the 
cathode. 


2. Amalgamation of cathodes also produced an increase 
in efficiency of reduction of sorbic acid. This increase 
was observed at cathodes of lead, tin, cadmium, bismuth, 
copper, and zinc. The maximum current efficiency ob- 
tained in the above reductions was by a combination of 
rotation and amalgamation of the cathode. | 


3. The reduction of sorbic acid at 55° showed a lowering 
of efficiency at a copper cathode. Perhaps this was caused 
by a lowering of the over-potential of the cathode by the 
increase in temperature, At the lead cathode, however, a 
rise in efficiency was observed, 


4. The reduction of a series of glycol monoesters of cin- 
namic acid, increasing in molecular weight, at an amal- 
gamated zinc cathode showed that efficiency is inversely 
proportional to molecular weight. This effect was true at 
stationary and rotating cathodes. The rates of reduction of 
all the members of this series were faster at the rotating 
than at the stationary cathodes. When the speed of rotation 
was increased, the efficiency rose. This rise occurred in 
two steps, with a leveling off in efficiency between 1000 
and 2000 RPM and at 4000 RPM. A further increase in 
speed of rotation above 4000 RPM produced a negligible 


rise in efficiency. This effect was related to the thickness : 


of the “diffusion” layer surrounding the cathode. 


Il, The stereospecificity of electrolytic reduction was 
studied in the following manner. 


Acetylene dicarboxylic acid was reduced at rotating 
and stationary shiny and spongy copper cathodes. The 
only detectable intermediate formed at either cathode was 
maleic acid, This was found only when the reduction was 





carried out at a spongy copper cathode. Polarographic 
analysis was used for its detection. 

The A’ -cyclohexene-1,2-dicarboxylic acid was reduced 
at shiny copper and lead, amalgamated copper and amalga- 
mated tin, and mercury cathodes. In each case the prod- 
uct of reduction was cis-cyclohexane-1,2-dicarboxylic 
acid. This was confirmed by infrared spectrograms and 
powder x-ray diffraction patterns. 81 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


A STUDY OF THE KINETICS OF THE 
CHLORAMINE-AMMONIA AND CHLORAMINE- 
HYDRAZINE REACTIONS IN LIQUID AMMONIA 


(L. C. Card No. Mic: 58-512) 


Francis Nash Collier, Jr., Ph.D. 
The Ohio State University, 1957 


In the synthesis of hydrazine from chloramine and am - 
monia in liquid ammonia solution two principal reactions 
are encountered. The first leads to the formation of hy- 
drazine, the second, to its destruction. The study of the 
kinetics of these two reactions bya conductimetric method 
is the subject of this work. 

The conductimetric method is possible owing to the 
accumulation of the conducting product, ammonium chlo- 
ride, formed in the course of both reactions. 

By proper choice of experimental conditions it was 
found possible to isolate the hydrazine-forming reaction 
and the hydrazine-decomposing reaction and to subject 
them separately to kinetic investigation. 

The rate of the hydrazine-forming reaction, 


NH2Cl + 2NH; ——> N-H, + NH,Cl (1) 


was measured at -75°, -60°, -50°, and -38°C. The reaction 
was found to be first order with respect to chloramine, and 
its rate was independent of the ionic strength and acidity 

in solutions of ammonium chloride from 0.001 to 0.01 
molar. From the temperature dependence of the rate con- 
stants, the Arrhenius energy of activation, 13.3 kcal. per 
mole, and the entropy of activation, -22.6 e.u. per mole, 
were obtained. The data suggest that the rate-determining 
step in the formation of hydrazine is 


NH2Cl + NH; ——>NH2NH; + Cl” (2) 
The rate of the decomposition reaction, 
N2H, + 2NH2Cl——~>Nez + 2NH,Cl, (3) 


was also followed conductimetrically at -75°, ‘-60°, -50°, 
and -38°C. Its stoichiometry was measured by three in- 
dependent methods. The over-all decomposition reaction, 
equation (3), was found to have a much lower temperature 
coefficient than the formation reaction, equation (1). This 
factor favors higher yields of hydrazine at higher temper- 
atures. 

The decomposition reaction was found to exhibit an in- 
duction period which is sufficiently long to permit the for- 
mation reaction to give useful yields of hydrazine. The 
higher yields obtained in the more dilute solutions of chlo- 
ramine are accounted for in part by the fact that the 
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induction period is lengthened by decreasing the concentra- 
tions of chloramine and hydrazine. A possible detailed 
free radical chain mechanism for the reactions summa- 
rized by equation (3) is considered. 403 pages. $5.15. 


TRANSPORT NUMBERS AND ION MOBILITIES 
IN THE FUSED SYSTEM POTASSIUM 
CHLORIDE-LEAD CHLORIDE 


(L. C. Card No. Mic 58-1036) 


Richard Allan Fleming, Ph.D. 
Iowa State College, 1957 


Supervisor: Frederick R. Duke 


Values of ionic transport numbers and ionic mobilities 
were determined for the fused system KC1-PbClz2. A se- 
ries of preliminary investigations indicated that the nature 
of the membrane used to separate the anode and cathode 
compartments in a Hittorf type transport cell did not 
measurably affect the results as long as the membrane 
porosity was sufficiently low. In addition, variation in 
current density and in total faradays of current had no 
measurable effect within the range examined. 

A transport cell adapted to the present system was de- 
signed and values of 9 were determined. Following the de- 
termination of @, direct determination of t., the experi- 
mental transport number of chloride ion, using the 
radioisotope Cl*° was accomplished. During the course of 
the determination of t_., the importance of severely limit- 
ing the migration of ions across the membrane by leakage 
and diffusion was discovered, Conditions under which the 
leakage -diffusion correction would be acceptably low were 
Outlined, A recommended experimental procedure for the 
radiochemical determination of t- was presented and an 
equation was developed which relates t. to measurable 
quantities. 

Values of 9 and t_ were presented in tabular and 
graphical form. It was recommended that a triangular co- 
ordinate system be used to simultaneously present the 
variation of all t; with composition. From measured val- 
ues of 9 and t_, smoothed values of t,, t,, and t_ were 
obtained, From these data and the known equivalent con- 
ductance of the system, values of ionic conductance and 
ionic mobility were obtained. 

The most important aspects of the results are as fol- 
lows: 

1. None of the experimentally observed transport 
numbers varied linearly with E,,,,,, the equivalent fraction 
of KCl. In each mixture studied, t_ deviated positively 
and both t, and t,, deviated negatively from linearity. In 
the cases of t- and t,, these deviations increased mono- 
tonically with increasing Exc); at Exc) = 0.681 the rela- 
tive values were +28% and -50% respectively. 

2. The composition E,.,, = 0.461 was examined at two 
temperatures. Increasing the temperature from 525°C to 
850°C caused a reduction in t_ of 0.02 and an increase in 
t,,0f 0.02. There was no change in t,.. 

3. When KCl was added to PbClz, although y,, the 





experimental ionic mobility of K+, remained unchanged be- 
tween Exc = 0.000 and 0.461, a monotonic decrease from 
the value in pure PbCl, was seen in both y,, and u_, An 
examination of the mobilities and ionic conductances re- 
vealed that the depression of total equivalent conductance 
in this range, caused by addition of PbClz, was due to ap- 
parent decreased current carrying capabilities of Pb*+ and 
oa 

4. As KCl was diluted by the gradual addition of PbClz2, 
although ,, and w- exhibited a gradual increase, the effect 
having the greatest consequence was the rapid reduction 
in w,. The consequent rapid reduction in the ionic con- 
ductance of K* was responsible for the depression of total 
conductance below the ideal or additive values when PbCl2 
was added to KCl. 

0. The value of yw. at a given temperature was deter - 
mined to be roughly twice as large as PbClz as it was in 
KCl, 

6. Relative cation mobilities in the system KC1-PbCle 
are almost identical to relative cation mobilities in the 
system LiCl-PbClz when comparison is made at the same 
E ppci, in the two systems. 82 pages. $2.00. 


HEAT CAPACITIES OF INORGANIC 
SUBSTANCES AT HIGH TEMPERATURES 


(L. C. Card No. Mic 58-806) 


Robert Thomas Grimley, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor John L, Margrave 


The study of high temperature chemistry has acceler- 
ated rapidly during the past five years. A retarding force 
in the attempt to solve many of these problems has been 
the lack of high temperature thermodynamic data, Fre- 
quently found lacking are heat content and heat capacity 
data. Calorimetric methods used to obtain high tempera- 
ture heat content data have been reviewed, and a high tem- 
perature heat capacity calorimeter designed and built. 

The construction of the calorimeter is discussed in 
considerable detail. The general design of the calorimeter 
is similar to that first proposed by Southard in 1941, The 
sample is supported in a Pt-Rh wound furnace by a thin 
wire suspended from the dropping mechanism. The fur- 
nace is regulated by means of an autotransformer which is 
supplied with a source of stabilized voltage. A water gate 
prevents the transfer of thermal energy into the calori- 
meter, proper. The calorimeter, which consists of a 5" x 
8" copper cylinder, is contained in a chromium plated 
brass jacket maintained at constant temperature in an oil 
bath. The temperature rise is measured by means of a 
modified copper resistance thermometer. 

The calibration and operational procedures are dis- 
cussed in some detail. In addition, the errors and correc- 
tions associated with the measurements are considered. 

Aluminum oxide (a@-AlzO3) was run as a check on the 
electrical calibration procedures, Results for the tem- 
perature range 700-1200° K. show an average deviation of 
+0.42% from those reported by the NBS. 

The high temperature heat content of sodium fer- 
rite (NaFeOz) was determined in the range (400-1400° 
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K). The heat content may be represented by the re- 
lation 


H-> - Hoos = 22.24 T+3.31 x 10 * T? -7185 cal. mole * 
(+ 1%, 500 - 1400° K) r 
C,, = 22.24 +6.62 x10 * T cal. mole * deg. * 


In addition, the heat content of sodium oxide (Na2O) was 
determined in the temperature range (400 -1200° K). The 
heat content may be represented by the equation 


H 7 - Hoos = 14.49+4.94 x 10 * T” - 4799 cal. mole * 
(+2%, 400 - 1200° k) ‘ 
C, = 14.49+9.88 x10 * T cal. mole * deg. * 


The results for NazO agree within a few per cent with the 
predictions of earlier workers based on studies of mixed 
oxides. 125 pages. $2.00. 


THE RARE EARTH-CARBON SYSTEMS 
(L. C. Card No. Mic 58-1040) 


Karl Albert Gschneider, Jr., Ph.D. 
Iowa State College, 1957 


Supervisors: F. H. Spedding and A, H. Daane 


A study of the rare earth-carbon systems has been 
made. The existence of the reported rare earth dicarbides 
and the cerium sesquicarbide have been confirmed. The 
existence of the tetragonal calcium carbide, CaCz2, type 
structure for the other rare earth dicarbides (except pro- 
methium and europium) has been shown. The lattice con- 
stants of these compounds decrease in a regular fashion, 
except for the ytterbium dicarbide, whose lattice param - 
eters lie between those of the holmium and erbium com - 
pounds. The body-centered cubic plutonium sesquicarbide, 
Pu2C;, type structure has been found to exist in all the 
rare earths from lanthanum to holmium (except prome- 
thium and europium). The lattice constants decrease ina 
normal manner, except for the cerium compound, whose 
lattice parameters are smaller than would be expected. 

It appears that the heavy rare earths holmium to lutetium 
and also yttrium form another type structure, not yet de- 
termined. A new rare earth carbide has been found, the 
tri-rare earth carbide, which is similar to the face- 
centered cubic sodium chloride type structure, except that 
it is deficient in carbon. In the case of yttrium it was 
found to have a range of composition varying from YCp.25 
to YCy.49. This compound has been found to exist in the 
rare earth-carbon systems of samarium to lutetium (ex- 
cept europium), and the lattice parameters decrease ina 
regular manner. No x-ray evidence was found for the ex- 
istence of this lower carbide in the lanthanum-, cerium-, 
praseodymium- and neodymium -carbon systems. 

Hydrolytic studies showed that the tri-rare carbides 
are methanides, while the sesqui- and di-carbides form 
primarily acetylene plus some other saturated and unsat- 
urated hydrocarbons. 

A thorough study of the lanthanum-carbon system was 
made and equilibrium diagram has been constructed from 
thermal, metallographic, x-ray, dilatometric and electri- 
cal resistance data, The lanthanum sesquicarbide shows 

a range of solid solubility, melts incongruently at 1415°C, 





and has an electrical resistivity at room temperature about 
2 1/2 times that of pure lanthanum. The existence of a 
high temperature modification of the lanthanum dicarbide 
has been verified by electric resistance measurements, 
This compound was found to melt at 2356°C, and at room 
temperature it has an electrical resistivity about equal to 
that of pure lanthanum. Two eutectics have been found, 
one at 2.2 per cent carbon, melting at 806°C and the second 
occurs between lanthanum dicarbide and carbon with a 
melting point of 2271°C. The addition of carbon to lantha- 
num lowers the melting point about 115°C, raises the 
higher transformation about 10°C and appears to have no 
effect on the lower transformation. The addition of carbon 
to lanthanum appears to reduce the oxygen content, in- 
crease machinability and increase the tendency to oxidize. 
150 pages. $2.00. 


THE PYROLYSIS OF DECABORANE 
(Publication No. 24,954) 


John F. Haugh, Ph.D. 
University of Delaware, 1957 


Supervisor: Dr. Harold C. Beachell 


Rate constants for the homogeneous first-order reac- 
tion by which decaborane disappeared initially in vapor 
phase pyrolysis, were obtained over the range 170-238°C. 
Using these values, an activation energy of 41.4 Kcal. was 
calculated. Comparison of the rates of disappearance of 
decaborane and deutero-decaborane gave evidence that the 
rate-determining step was the rupture of a B-H or a B-D 
bond, Inhibition by hydrogen, but not by other gases, sug- 
gested that this was a reversible reaction. The initial 
split was found to occur preferentially at the external B-H 
bonds rather than at the bridged hydrogen positions, 

The presence of free radical intermediates was demon- 
strated by reaction with propylene. However, no evidence 
for the presence of hydrogen atoms was obtained. This 
was interpreted as indicating that the initial split of hydro- 
gen was molecular, with the resultant formation of a boron 
hydridic diradical intermediate. | 

Reaction following the initial split was found to be a 
rapid polymerization, without immediate loss of hydrogen, 
to an intermediate polymer consisting of decaborane-like 
units. This was followed by further loss of hydrogen, and 
molecular weight increase, with extensive cross-linking. 
No products or intermediates more volatile than deca- 
borane were observed. 75 pages. $2.00. Mic 58-4563 
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I. THE STEREOCHEMISTRY OF BASE-CATALYZED 
ADDITIONS OF p-TOLUENETHIOL TO SEVERAL 
NEGATIVELY-SUBSTITUTED ACETYLENES. 

ll. A KINETIC STUDY OF THE REACTION 
BETWEEN SODIUM p-TOLUENETHIO- 
LATE(ETHANOL) AND PHENYLACETYLENE. 
II. ATTEMPTED PREPARATION OF AN ARYL 
ETHYNYL SULFONE. IV. ISOLATION OF AN 
INTERMEDIATE IN THE BASE-CATALYZED 
REACTION OF p-TOLUENETHIOL 
WITH TETRACHLOROETHENE. 


(Publication No, 22,259) 


Richard Fredrick Heine, Ph.D. 
Purdue University, 1957 


Major Professor: William E, Truce 


Part I 


It has been shown that base-catalyzed additions of 
thiols to phenylacetylene, 2-butyne, 1-hexyne, chloroacety- 
lene and p-tolylmercaptoacetylene proceed in a stereospe- 
cific trans fashion.* This study reports the results of 
Similar additions to sodium propiolate, ethyl propiolate and 
phenyl ethynyl ketone. 

From the reaction of sodium p-toluenethiolate with so- 
dium propiolate, two acids were obtained, m.p. 144.5- 
145.5° (85-90% of the total) and m.p. 136-137°, (10-15% of 
the total), which were identified by their infrared spectra 
as trans and cis-$-p-tolylmercaptoacrylic acid, respec- 
tively. In addition, treatment of the two acids under 
Friedel-Crafts conditions’ cyclized the second but not the 
first isomer, except under more vigorous conditions. 
Saponification of the ester b.p. 134-8° (1,0 mm.)* obtained 
by addition of sodium p-toluenethiolate to ethyl propiolate, 
gave cis-f B-p-tolylmercaptoacrylic acid (a very small 
amount of trans acid was detected). Addition of p-toluene- 
thiolate to phenyl ethynyl ketone, catalyzed by either so- 
dium ethoxide or piperidine, gave 1-benzoyl-2-p-tolylmer- 
captoethene, m.p. 137-8°, identified as the cis isomer on 
the basis of its facile oxidation to cis-1-benzoyl- 2-p- 
tolylsulfonyethene, m.p. 129-130°.* — 

The exception to the rule of trans nucleophilic addition 
to acetylenes, observed in the addition of the thiolate re- 
agent to sodium propiolate, is explained on the basis of a 
coulombic repulsion between the thiolate ion and the sim- 
ilarly negatively-charged carboxylate group. This effect 
competes successfully with the repulsion between the thio- 
late ion and the electron pair displaced from the triple 
bond which is the basis for the “normal” trans addition. 








Part 


Several recent studies’ on the mechanism of nucleo- 
philic additions to acetylenes, “vinylation” reactions,” 
seemed to us to involve questionable (1) interpretations of 
data and (2) general applicability of the conclusions. We, 
therefore, studied the kinetics of the addition of sodium 
p-toluenethiolate to phenylacetylene in deuteroethanol, 
ethanol and dimethylformamide (DMF) ethanol solvent 


systems. A small “inverse” isotope effect, ‘- = 1,15, was 


observed, The rate of reaction in DMF (containing small 
amounts of ethanol) was faster than in ethanol and the fol- 
lowing thermodynamic properties were calculated: in 





DMF, AH’, 18.8 kcal. /mole, AS*, -10.2 e.u.; in ethanol, 
AHt, 14.2 keal. /mole; As*, -30.0 e.u. 

Several explanations are offered to satisfy these data, 
the preferred one being a change in the mechanism of the 
addition as the solvent is changed, a concerted process 
prevailing in ethanol and a stepwise process in DMF. It is 
pointed out that, though favored, this explanation is not the 
only one which can qualitatively explain the data. 


Part III 


Several attempts to prepare an aryl ethynyl sulfone 
(ArSO2,C=CH), an unknown compound, are reported. At- 
tempts to eliminate sulfinic acid from cis and trans-1,2- 
bis(aryl sulfonyl)ethenes using n-butyllithium and sodium 
amide were unsuccessful. Oxidation of an arylmercapto- 
acetylene gave only tars. trans-1-Chloro-2-p-tolylsulfonyl- 
ethene treated with alcoholic base under mild conditions 
gave no reaction, _ 








Part IV 


In connection with previous work on the mechanisms of 
base-catalyzed reactions of p-toluenethiol with vinyl-type 
halides we investigated the base-catalyzed reaction of p- 
toluenethiol with tetrachloroethene. Using excess tetra- 
chloroethene an oil, which apparently lost hydrogen chlo- 
ride upon distillation, was converted to a sulfone whose 
analysis agreed with that calculated for C7H7SOzCCl=CCla. 
Addition-elimination is postulated as the first two steps in 
the overall reaction, which eventually gives C7H,SCCl= 
CC1(SC7H7). 
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COMPLEX METAL HALIDES IN 
FUSED ALKALI NITRATES 
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Association effects are observed in solubility and ki- 
netic studies in fused KNO,-NaNOs eutectic solvent and 
these effects are explained with the assumption that metal 
halide complex ions are formed. The rate studies also 
suggest a mechanism for a reaction involving dichromate 
and nitrate ions in a fused alkali nitrate solvent. 
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The solubility dependence of metal chromates in a fused 
KNO;-NaNOQOs eutectic solvent on halide concentration is 
interpreted in terms of complex ion formation. The metal 
ions, Pb++ and Cdt+, are complexed by chloride and bro- 
mide ions in the fused nitrate solvent at 300°C. The alka- 
line earth ions, Mg*t, Ca** and Ba**, are not complexed 
to an appreciable extent. 

The stability constants for the complex ions, MX , 
MX2 and MXs3, were evaluated from the solubility data. 
The stability constants of the lead chloride complexes, 
PbCl1*, PbClz and PbCl;, are 6, 3 and 1 molal’* respec- 
tively at 300°C. The stability constants for the lead bro- 
mide complexes, PbBr*, PbBrz and PbBrs are 11, 2 and 
2 molal * respectively. The cadmium chloride and cad- 
mium bromide complexes are equally stable with a sta- 
bility constant of 25 molal * for CdCl+ and CdBrt and 5 
molal * for the CdClz and CdBrz species. 

The complex ions, PbCl* and PbBr*, decrease in sta- 
bility with increase in temperature with heats of associa- 
tion of -8 + 3 and -5 + 2 kcal. per mole respectively. No 


temperature effect is observed for the cadmium complexes. 


The kinetic studies on the rate of precipitation of a 
chromate salt from a potassium dichromate solution in 
fused KNO;-NaNOs eutectic solvent at 300°C resulted in 
the following proposed mechanism for the process. The 
equilibrium 


Cr2O7 + NO; = 2CrO, + NOs 
or alternately 
Cr2O, + 2NOs = 2CrO, + N2O; 


is postulated to exist in the fused salt. The equilibrium 
lies far to the left but on the addition of a metal cation, 
notably Pb**, which removes the chromate ion as it is 
formed, the reaction goes to completion at a measurable 
rate. The rate at which this reaction goes to completion 
is controlled by the rate at which the other equilibrium 
product, nitrogen pentoxide or its dissociation product, the 
nitronium ion, is removed from the solution. By assuming 
the rate of removal of nitrogen pentoxide by decomposition 
or evaporation to be proportional to its concentration, a 
rate expression is obtained which is in agreement with the 
experimentally observed first order dependence on the 
dichromate ion and the approaching second order depend-. 
ence on the bivalent metal ion in dilute solutions. The 
order in metal ion approaches one with increasing concen- 
tration of the metal ion. 

The rate dependence on chloride ion concentration is 
consistent with the mechanism proposed and the extent of 
complexing of the various divalent cations by chloride as 
shown by the solubility data. 

The rate accelerating effect of bromide ion is consid- 
ered to be due to the fast removal of the equilibrium prod- 
uct, the nitronium ion, by its oxidation of the bromide ion 
to bromine. 

The temperature dependence of the rate was less than 
the experimental error of the measurement over the 250- 
300°C temperature range. 

The equilibrium reaction between the dichromate ion 
and nitrate ion is discussed in terms of the Lux acid-base 
definition for the oxide systems and effects, notably the 
cation effect on equilibrium between anions, are discussed 
and compared with similar effects observed in other equi- 
librium studies in fused salts. 80 pages. $2.00. 





SORPTION STUDIES OF BORON 
HYDRIDES ON ZEOLITES 


(Publication No, 24,956) 


Andrew John, Jr., Ph.D. 
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Supervisor: Dr. Harold C. Beachell 


The diffusion of diborane, pentaborane, and decaborane 
in natural and synthetic zeolites has been studied, The 
naturally occurring zeolites studies were chabazite and 
mordenite. The synthetic zeolites investigated were the 
4,5, and 13 Angstrom Molecular Sieves. 

The slow rate of sorption of diborane on chabazite has 
been shown to be due to the rate of diffusion through the 
lattice, which obeys the parabolic diffusion law. Differ- 
ences in reversibility are attributed to the ability of the 
boron hydride to diffuse through the porous structure and 
their reactivity with the residual water in the zeolites. 

The differences in sorption of the various boron hy- 


_drides on the zeolites are explained by considerations of 


the bond distances and angles in the hydrides, and the pore 


_ structure of the zeolites. For a boron hydride to be ad- 


sorbed on a zeolite, its critical dimension must be less 
than the effective diameter of the pore of the zeolite. The 
sorption has been found to be physical in nature. 

56 pages. $2.00. Mic 58-4565 


SOME ADSORPTION PROPERTIES OF 
PROMETHEUM IN DILUTE AQUEOUS SOLUTIONS 


(Publication No. 24,534) 


George John, Ph.D. 
The Ohio State University, 1952 


The dissertation is a discussion of the adsorption of 
prometheum from aqueous solutions containing approxi- 
mately 10°” g. at ./1. Some of the factors upon which the 
adsorption is dependent have been ascertained to be the 
sign and magnitude of the charge exhibited by the adsorb- 
ent; the sign of the charge on the prometheum; the pH of 
the solutions; the nature and concentration of the cation 
introduced by titration; the quantity of adsorbent; and the 
time allowed for adsorption. 

The effect of pH on the zeta potential of Schleicher and 
Schuell Blue Ribbon filter paper in 0.002 N hydrochloric 
acid solutions titrated to various pH values with lithium 
hydroxide was studied. The lithium chloride concentration 
was the same as that of the experimental work on the ad- 
sorption of prometheum. At pH 3, the zeta potential of the 
paper was found to be essentially zero, and became nega- 
tive with the increasing pH of the solutions. The value of 
the zeta potential became -2.2 millivolts between pH 4.5 
and 5.6 and remained practically constant from pH 5 to 
PH 9. 

The migration of prometheum under an ay plied poten- 
tial was determined as a function of the pH of the solutions, 
and the mobilities of the prometheum in acid solutions 
were calculated. The solutions containing the prometheum 
were similar in composition to those from which zeta 
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potential measurements of paper were made, In solutions 
with a pH less than five, the prometheum migrated to the 
cathode. Between pH 5 and pH 7 the migration was to both 
electrodes, but at still higher pH values, about pH 8, the 
prometheum migrated almost entirely to the anode. Re- 
sults obtained at pH 6.4 show that the positive and negative 
forms of prometheum can be partially separated. It is 
quite probable that these forms are in equilibrium with one 
another and it appears that the attainment of equilibrium 
is slow, since the charge on the migrating species does 
not shift with sufficient rapidity to reverse the direction of 
migration as the species move into an environment con- 
taining less than the equilibrium amount of the oppositely 
charged components. | 

The mobilities in acid solutions decreased from 5.7 x 
10 * to 3.8 x10 * cm*/sec/volt as the pH increased from 
three to five. This is consistent with the decrease in pos- 
itive charge that would result from partial hydrolysis of 
prometheum., 

Consecutive filtration of prometheum solutions through 
three filter papers in separate funnels was investigated at 
pH 3.1 and pH 6.7. The fraction of the prometheum ad- 
sorbed at these pH values was found to be independent of 
the initial prometheum concentration in the range of con- 
centrations between 10 “ and 10 ™ g. at ./1. At pH 3.1 
the fraction adsorbed by each paper was the same, namely, 
48 per cent of the prometheum which came in contact with 
each paper. At pH 6.7 the fraction adsorbed by each paper 
decreased from 48 per cent to 25 per cent to 15 per cent. 
The decrease in adsorption on the second and third papers 
is in agreement with the ideas that the positively charged 
prometheum species are adsorbed and also that the rate of 
return to equilibrium between the oppositely charged spe- 
cies of prometheum in solution is slower than the rate of 
filtration. 

In the major part of the adsorption studies, prometheum 
was adsorbed by filter paper. Two methods were em- 
ployed, namely, adsorption by filtration of the prometheum 
solutions, and adsorption by immersion of the paper in the 
solutions, 

Ammonium, lithium, cesium, and barium hydroxides | 
were used to titrate 0.002 N hydrochloric acid solutions of 
prometheum to various pH values. In a general way, the 
effect of pH on the adsorption of prometheum was the same 
in the presence of each of these cations, and by both meth- 
ods of study; that is, the fraction of prometheum adsorbed 
increased to a maximum with increasing pH and then 


The Effect of pH on the Filtration — Adsorption of Prometheum 
© Solutions titrated with Ba(OH), 
@ Solutions titrated with LiOH 
oO Solutions titrated with HCl 


48 cm. filter paper 


% Pm adsorbed 
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Figure 1, — The Effect of pH on the Filtration- 
Adsorption of Prometheum, 
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Figure 2, —= The Effect of pH on the Adsorption of 
Prometheum. 


decreased with further increase in pH. However, the max- 
imum fraction of prometheum adsorbed and the pH at 
which the maximum appeared varied with the different 
bases used for titration. The results are presented graph- 
ically in Figures 1 and 2. 

The solutions which were used for the filtration adsorp- 
tion of prometheum over the pH range 1.5 to 2.7 were ob- 
tained by titrating the prometheum solutions with hydro- 
chloric acid. The adsorption results obtained with the 
ammonium, lithium, and cesium hydroxide each form 
curves, when plotted against pH, which are continuations 
of the curve obtained using hydrochloric acid solutions. 
This is not the case with the adsorption curve obtained by 
titrating the solutions with barium hydroxide. 

When either ammonium or lithium hydroxide were used 
to titrate the prometheum solutions, the variations, with 
pH, in the fraction of the prometheum adsorbed were the 
same within the limits of accuracy of the data. The frac- 
tion adsorbed increased from 53 per cent at pH 3 toa 
maximum of 88 per cent at pH 4.7. With further increase 
in pH the fraction adsorbed decreased, being about 70 per 
cent at pH 6, 30 per cent at pH 7, and 5% at pH 11. 

These adsorption figures can be associated with other 
data previously mentioned. The electrokinetic studies show 
that the filter paper attained its maximum negative charge 
between pH 4.5 and 5.5, and that the negatively charged 
forms of prometheum appear between pH 5 and 6. The pH 
at which the paper attains its maximum negative charge 
agrees closely with the pH at which the maximum amount 
of prometheum is adsorbed, namely pH 4.7, and the pH 
range in which the negatively charged prometheum species 
increase coincides with the pH region in which the fraction 
of prometheum decreases. The adsorption results indi- 
cate that the adsorption of prometheum is a charge de- 
pendent process, that is, that the positively charged pro- 
metheum is adsorbed by the negatively charged paper. 

When cesium hydroxide was used to titrate the prome- 
theum solutions, the change in the fraction adsorbed with 
change in pH coincided with that found in the lithium and 
ammonium systems over the pH ranges 3 to 4.6 and 6.7 to 
11. With a change in pH from 4.6 to 4.8, the fraction of 
prometheum adsorbed decreased sharply from 88 per cent 
to 81 per cent, then increased gradually to a second maxi- 
mum of 88 per cent at pH 5.8. In this pH region, the 
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results obtained with cesium hydroxide coincide with the 
results obtained with barium hydroxide, The greater in- 
terference of the cesium ion with the adsorption of prome- 
theum in comparison to the lithium and ammonium ion in- 
terference may be correlated with the smaller degree of 
hydration of cesium ions, This effect does not appear in 
the more acid regions below pH 4.6 because the positive 
charge on the prometheum is possibly larger in this pH 
range, and the differences in the hydrated radii of the 
monovalent ions are not significant in the prometheum 
adsorption, 

Titration with barium hydroxide resulted in less ad- 
sorption of prometheum, over the pH range 3 to 5.3, than 
in the systems which contained monovalent ions. At pH 3 
and at pH 4.5, respectively, 34 per cent and 75 per cent of 
the prometheum were adsorbed in the presence of barium 
ion; at the same pH values 53 per cent and 87 per cent 
were adsorbed in the presence of the monovalent ions 
mentioned above. However, at pH values greater than 5.3 
in the presence of barium ions, there was an increase in 
the adsorption of prometheum. At pH 5.8, 88 per cent of 
the prometheum was adsorbed, and at pH 7 and at pH 11, 
60 per cent and 47 per cent were adsorbed, respectively. 

The results presented in the preceding paragraphs are 
consistent with the prometheum being considered as cati- 
Onic in acid solutions, and in these solutions the doubly 
charged barium cation competed with the adsorption of 
ionic prometheum and decreased the adsorption of prome- 
theum more than the monovalent ions did. That monova- 
lent cations also compete with prometheum can be con- 
cluded from investigations of the effects of the ammonium 
chloride concentration at pH 3.1. These show that the 
fraction of prometheum adsorbed decreased with increased 
ammonium chloride concentration, being 72 per cent at 
salt concentration of 2x 10 * moles/liter, 48 per cent at 
2.2 x10 * moles/liter, and 35 per cent at 8.1 x 10 ° 
moles/liter. 

Above pH 5.3, the results obtained are consistent with 
colloidal behavior of prometheum,. The increased re- 
moval of prometheum in the presence of the barium ions, 
in comparison to the prometheum adsorbed with monova- 
lent ions present, would be expected if barium ions were 
being adsorbed by the negatively charged prometheum col- 
loid. This would change the sign of the charge on the col- 
loid and allow adsorption to occur on the negatively 
charged paper. The reversal in charge postulated here 
has been observed for radiocolloidal polonium and bis- 
muth by Godlewski;* the addition of highly charged cations 
reversed the direction of migration of these radiocolloids. 

The presence of cesium ions resulted in greater ad- 
sorption of prometheum in the pH region 5.3 to 6.7 than 
was observed when lithium or ammonium ions were pres- 
ent. This may be associated with the greater adsorption 
by colloidal prometheum of the ions of smaller hydrated 
radius, namely, cesium. | 

Despite the correlation with colloidal properties noted 
above, the possible existence of negatively charged ionic 
prometheum is not excluded, The interaction of nega- 
tively charged prometheum ions with positive barium or 
cesium ions at the paper surface would produce the ob- 
served enhancement in adsorption. 

The effect of pH on the immersion adsorption of pro- 
metheum was studied in solutions titrated with cesium hy- 
droxide and barium hydroxide. These solutions were al- 
lowed to stand for about three days. The fraction of the 





prometheum adsorbed in these systems is higher than that 
adsorbed by the filtration process. The largest difference 
was observed in the basic solutions. At pH 10 in the pres- 
ence of cesium ion, 4.8 cm, filter paper adsorbed about 5 
per cent by filtration and about 50 per cent by immersion. 
In solutions which were less than pH 5, the differences in 
the percentages of prometheum adsorbed by these methods 
were approximately 10 to 15 per cent. The larger differ - 
ence in the basic regions supports the previously men- 
tioned conclusion that the fraction of prometheum adsorbed 
in this region depends upon the relatively slow process of 
a change in charge on the prometheum from negative to 
positive, 

The adsorption of yttrium as a function of the pH is 
similar to that of prometheum except that a smaller frac- 
tion of the yttrium is adsorbed in the acid region, and the 
maximum fraction of yttrium adsorbed is nearer pH 5 in 
comparison to pH 4.7 for prometheum. At pH 3, the yttrium 
fraction adsorbed is 28 per cent but for prometheum it is 
o3 per cent. Between pH 6 and 8 the percentage of yttrium 
adsorbed is approximately 10 per cent higher than the per- 
centage of prometheum adsorbed. At higher pH values, 
yttrium and prometheum are adsorbed to the same extent. 
The postulated ionic adsorption in acid solutions is sup- 
ported by the above data. Since the basicity of yttrium is 
less than that of prometheum, yttrium would be expected 
to have a smaller net positive charge than prometheum at 
any given pH in the acid region; consequently, less yttrium 
than prometheum would be adsorbed. 

The effect of the quantity of paper on the adsorption of 
prometheum in the presence of cesium ion was investigated 
at various pH values by the immersion method, The re- 
sults show that at a given pH the ratio of the amount of 
prometheum adsorbed to that unadsorbed is a linear func- 
tion of the quantity of paper. This indicates that the ad- 
sorbed prometheum is in equilibrium with the prometheum 
remaining in solution. The reversibility of this adsorption 
system was investigated at pH 3.65 and pH 6.9. Ata given 
pH the distribution of prometheum between paper and solu- 
tion was the same for the desorption system as for the 
adsorption system. 

Rate studies at pH 3.5 were conducted using 4.8 cm. 
paper and 2.6 cm. paper. The time required for the at- 
tainment of equilibrium, without agitation of the system, 
was 10 hours and 13 hours, respectively, when other con- 
ditions were the same. The equilibrium fraction adsorbed 
was 81 per cent for the larger paper and 75 per cent for 
the smaller paper. The time required to adsorb 70 per 
cent, the fraction adsorbed by filtration through 4.8 cm. 
paper, was four hours; further increase to the equilibrium 
value of 81 per cent required six hours. The effect of a 
ten fold increase in ammonium chloride from 0.002 moles/ 
liter to 0.02 moles/liter resulted in decreased adsorption 
of prometheum from 81 per cent to 66 per cent. A nine 
degree change in temperature from 21°C to 30°C had no 
observed effect on the equilibrium fraction adsorbed at 
this pH. 

Prometheum was found to be readily adsorbed by a 
number of different surfaces, namely, glass, platinum, 
paraffin, rubber, and lucite, but to a varying degree under 
the same conditions. Radioautographs of paraffin-coated 
and glass vessels show: (1) adsorption occurring in spots 
rather than uniformly, (2) adsorption at the liquid-air- 
wall interface, (3) strong adsorption in fissures in the 
paraffin coatings, and (4) a greater density of adsorption 
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per unit area on the bottom than on the sides of the ves- 
sels, In the case of items (2) and (3) there is evidence” 
that these are points having negative zeta potentials when 
the solvent is water. The sedimentation on the bottom may 
be attributed to adsorption of prometheum on foreign par- 
ticles in solution and subsequent settling and/or to sedi- 
mentation of colloidal prometheum, 

Radioautographs of glass vessels which contained pro- 
metheum solutions of various pH values for 85 days showed 
that the spots at which adsorption occurred were larger 
than those for adsorption periods of 72 hours. The adsorp- 
tion of prometheum on the glass surface was non-uniform 
both in acid and basic solutions. These results coupled 
with the evidence supporting the existence of ionic prome- 
theum in acid solutions favor the conclusion that spots of 
high adsorption capacity exist on the glass surface, and 
that once adsorption occurs at these points further adsorp- 
tion is enhanced, 

Radioautographs of filter paper through which prome- 
theum solutions at pH 3 were filtered showed uniform ad- 
sorption. Radioautographs of filter paper which had been 
immersed in prometheum solutions at pH 3.6 until equilib- 
rium was attained showed adsorption in spots. 

The adsorption of prometheum by hydrous ferric oxide 
was checked by both coprecipitation and non-coprecipitation 
techniques. In the coprecipitation method a change in pH 
from 6 to 9 did not affect the fraction adsorbed, After an 
adsorption period of 23 minutes, approximately 90 per cent 
was adsorbed, and 98 per cent was adsorbed after an ad- 
sorption period of 22 hours. The effect on pH on the non- 
coprecipitation adsorption of prometheum by hydrous fer- 
ric oxide was similar to its effect on prometheum 
adsorption by paper in this pH range; the fraction adsorbed 
decreased from about 95 per cent at pH 6 to 60 per cent at 
pH 10. This decrease in adsorption between pH 6 and 10 
is the reverse of adsorption of divalent barium and cobalt 
by hydrous ferric oxide.°* 

The observed behavior of prometheum in dilute aqueous 
solutions can be applied to the separation of trace quanti- 
ties of prometheum from mono- and di-valent cations. The 
filtration method investigated provides a rapid method for 
the purification of prometheum, The observed similarity 
in the behavior of prometheum and yttrium indicates that 
the procedure employed by the Kurbatovs® for the separa- 
tion of yttrium from strontium can be employed for the 
separation of prometheum from divalent cations. The ad- 
sorption of prometheum by filter paper would be enhanced 
at high pH by high concentration of ammonium chloride, 
and under these conditions the adsorption of mono- and di- 
valent cations would be decreased, The prometheum can 
be separated from the ammonium chloride by sublimation 
of the latter. In basic solutions, the negative charge ex- 
hibited by prometheum can be used to separate it from 
cations by electrophoretic methods. 
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A. A SPECTROMETER FOR CONTINUOUS BETA 
EMISSIONS OF RADIOACTIVE SPECIES 


Beta spectroscopy is the study of nuclear transforma- 
tions of the following type: 


AZZ FE! + B= +V 


The atomic number changes by tl but the mass number 
remains unchanged. The emitted 8+ or 8- particles origi- 
nating in the nuclear transformation have a continuous 
distribution in energy and hence a continuous spectrum. 

To study such continuous spectra a spectrometer of the 
magnetic focusing type was constructed, Electrons, or 
beta particles, originating at one point on the axis of the 
spectrometer chamber are focused at another point. By 
use of a properly constructed baffle system, a beta ray 
beam can be selected with any desired energy, according 
to the current applied to the magnetic field. 

The thick lens spectrometer has the advantage of a 
high resolution and transmission and hence a requirement 
for relatively low activity samples of radiation for meas- 
urement, : 

The instrument is calibrated by focusing electrons of a 
radioisotope of known momentum and hence is a compara- 
tive rather than an absolute instrument. 

The design of the instrument was based on a prototype 
built and used in 1950 at the Ohio State University. Illus- 
tration 1 shows the details of design; Dlustration 2 shows 
schematically the arrangement of the spectrometer and 
its component parts. The vacuum system is easily main- 
tained at pressure less than 3 microns. The detection 
system consists of a commercial Geiger tube of the Vic= 
toreen type and a decade scaler, The spectrometer is 
designed to allow measurement of beta energies to 5.5 Mev. 

The current control system consists of a series of 
water cooled rheostats connected in series with the mag- 
netic coil. Current is determined by measuring the volt- 
age across a 0.0529 ohm standard resistance placed in 
series with the spectrometer coil and rheostats. It is 
possible to obtain approximately 600 scale divisions per 
Mev. energy with this arrangement, which offers ease of 
reproducibility of results. 

A simplified procedure was developed for the standard 
routine operation of the spectrometer and current control. 

To select and define the electron beam to be admitted 
to the detector, a system of baffles must be constructed. 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





CHEMISTRY 

























































































Figure 1, BetaRay Spectrometer Thick Lens — Magnetic 
Focusing Type. 


For this purpose it is necessary to know the path taken by 
an electron emitted from the source with a given energy 
in a given direction. An analytical method was used for 
the determination of electron trajectories, and from these 
electron paths a ring focusing slit and defining baffles 
were designed, and the over-all baffle system was con- 
structed. 

Electrons with the right energy for a magnetic field 
traverse one spiral loop from source to detector. It is 
possible, however, for electrons of lower energy to arrive 
at the detector after making two or more spiral loops. 
Baffle plates were placed in each system to absorb these 
low energy electrons (commonly called “ghosts”). Tests 
were made with all the baffle systems constructed and no 
ghosts were detected. In addition, several ring-shaped 
baffles were placed in each system to reduce scattering. 

The spectrometer was calibrated with such a baffle 
system, using the conversion electrons lf Cs**” (K and L 
peaks) as standard, and a calibration constant of 627 
gauss-cm. per ampere was obtained. It was found possi- 
ble to vary both transmission and resolution by varying 
the cross-section of the ring slit of the focusing baffle 
plate. One typical general purpose baffle system con- 
structed and used throughout the measurements gave a 
transmission of 1.0 per cent and a resolution of 3.3 per 
cent. 

A cross-calibration was made with P**, and its well- 
known straight line Fermi plot was obtained with an end- 
point energy of 1.70 Mev. 

Several tests were made to determine the results of 
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Figure 2. Schematic Diagram-Beta Spectrometer 





moving each of the critical component parts, detector, 

source, and ring-focus baffle. All such changes resulted 

in a decrease in the over-all performance of the spectrom- 

eter, verifying the accuracy of the computations of elec- 

tron trajectories used in the design of the baffle system. 
From the calibration data evolved a calibration chart 

of energy and momentum vs. potentiometer reading. 


B. DISINTEGRATION OF PRAESODYMIUM-144 


To further test the use of the instrument, the spectrum 
of Pr’** was measured, with the following results: 


Max, Energy Relative Partial 
(Mev.) Intensity (%) Half-Life(min.) Log (ft.) 


2.97 82.5 21.2 6.65 
2.30 12.0 146 7.05 
0.95 2.0 322 9.89 


These energies were in general agreement with those 
of two groups of previous investigators.” The relative 
intensities are in conflict with both reference (1) and (2) 
but more generally in agreement with the latter. 

Three sets of data were obtained from both chemically 
purified and unpurified samples of cerium-144 obtained in 
two separate and completely independent shipments from 
the Oak Ridge National Laboratory, with the same result 
in all cases. Illustration 3 shows the Fermi-plot analysis 
of this data. 

The positron spectrum of scandium-43 was measured 
by means of this spectrometer. The results illustrate the 
potential future use of this instrument. 

A complete determination of errors inherent to the 
spectrometer system is not given but the over-all accuracy 
is generally better than 10.5 per cent. 











C. A STUDY OF RADIOACTIVITY IN ATMOSPHERIC 
PRECIPITATION OVER COLUMBUS, OHIO 


Early in 1951 the United States Atomic Energy Com- 
mission exploded a series of atomic bombs in Southern 
Nevada. It was the purpose of this study to determine 
whether any radioactive material had been carried by air 
currents and dropped with precipitation on the State of 
Ohio, specifically in the Columbus area. 

Several samples of rain, snow, sleet, air, tap water, 
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Figure 3, Fermi Plot of Beta Spectrum of 
Praesodymium=-144 
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surface water drainage, and river water were collected 
and analyzed to determine whether such radioactivity had 
resulted, what the intensity of any such activity was, and 
what elements were causing this radioactivity. 

Measurements of beta and gamma ray activity were 
made with the samples collected by means of a commer- 
cial Geiger tube and counter and the standard absorption 
procedures with lead and aluminum absorbers. In addition, 
use was made of a diffusion type cloud chamber for the 
detection of alpha particle emission. 

It was determined that a measurable amount of radio- 
activity was carried from Southern Nevada at least as far 
as Columbus, Ohio, and probably beyond. 

Snowfall of January 31 and February 1, 1951, showed 
measurable amounts, and the rainfall of February 6, 1951, 
showed considerable radioactivity. 

Surface run-off drainage from the snow and rain 
showed a measurable amount of activity comparable to that 
found in the snow. 

Neither river water containing ground water run-off 
nor tap water which is obtained from this river water 
showed any measurable radioactivity. Samples of air an- 
alyzed showed no measurable radioactivity. 

Later rain samples showed small but measurable 
amounts of radioactivity. The rain of February 6, 1951, 
far exceeded the radioactivity in all other samples. 

A meteorological analysis of the surface and upper air 
weather charts for the period in question shows that air 
over Ohio on the morning of February 6, 1951, passed over 
Nevada on the morning of the third atomic test. It is also 
probable that air from the fourth atomic test was also over 
Ohio at the same time at a much higher elevation. 

The activity of this rainfall consisted of alpha, beta, 
and gamma radiation. Absorption measurements indicated 
electrons of energies up to 350 Kev. and gamma rays with 
energies of approximately 20 Kev. and 215 Kev. Half- 
lives of the products vary from 44 hours to over three 
months. 

An examination of all known radioisotopes failed to re- 
veal that the above combination of energies and half-lives 
can be attributed to any one or two definite species. It 
may therefore be concluded that the sample consisted of a 
complex group of species of fission products and fission- 
able material, 

The quantity collected was calculated to be approxi- 
mately 0.002 microcuries per square foot of earth surface. 
This amount of radiation,.although appreciable, offered no 
exposure hazard to inhabitants of Columbus, Ohio. 
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ADSORPTION OF COBALT, BARIUM, AND 
ZINC FROM VERY DILUTE SOLUTIONS 


(Publication No, 24,541) 


Orville James Kvamme, Ph.D. 
The Ohio State University, 1952 


The adsorption of cobalt, barium, and zinc from very 
dilute solution by paper was studied. This study was made 
to increase the scope and efficiency of the separation of 
radioactive isotopes from their target materials. 

Since the concentrations of the solutions used in this 
work were low, radioactive isotopes of cobalt, barium, and 
zinc were utilized as tracers in order to follow the adsorp- 
tion process. Cobalt-60, T.:/2 = 5.3 years, was obtained by 
neutron irradiation of a cobalt wire at the Oak Ridge Na- 
tional Laboratories. Barium-133, T,/2 = 38.8 hrs., was 
produced in the cyclotron at the University of California, 
Berkeley, by bombardment of a cesium chloride target 
with deuterons. The barium was removed from the cesium 
by adsorption on hydrous ferric oxide. Zinc-60, Ti/2 = 
250 days, was obtained by neutron irradiation of zinc metal 
in the pile at Oak Ridge. Cesium-131, T,/2 = 10.2 days, 
was produced by neutron irradiation of barium nitrate at 
Oak Ridge National Laboratories, Radioactive barium-131 
decays by K-capture to produce cesium-131. 

Throughout this work, thirty-milliliter volumes of so- 
lution, which contained the radioactive material to be stud- 
ied, were titrated to various pH values with ammonium 
hydroxide and filtered, and the ions which were retained 
by the paper were removed into sample holders by 
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Figure 1. Constant conditions for each curve are as 
follows: A, B, and C — Temp., [7"C.: Vol.,, 30.0 t 0.2 ml.; 
HCl, 1.0 x 10 ® mole, 

A - Co, 2.8 x 10° gram atom; duration, 3 days. 

B — Ba, 2.8 x 10 ° gram atom. 

C — Zn, 8.16x 10 ® gram atom. 
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washing the paper with hot six-normal hydrochloric acid. 
The samples were evaporated to dryness, and the amount 
of activity present measured by use of a Geiger counter. 
The adsorption by the glass containers was studied ina 
Similar manner. 


Experimental Results and Discussion 

A study of the adsorption of cobalt, barium, and zinc 
showed that these elements with an oxidation state of two 
were retained by filter paper when very dilute solutions 
were filtered, The retention by the paper was found to be 
a function of pH (Figure 1). The term “y” is per cent 
adsorption by the paper corrected for glass adsorption. 
Adsorption of the cobalt, barium, and zinc began at approx- 
imately pH 3, and increased with increased pH to a maxi- 
mum at pH 6.5. This similarity in the adsorption of these 
three cations can be interpreted as adsorption, which is 
dependent upon the charge of the paper with respect to its 
surrounding aqueous sOlution. Above pH 6.5, cobalt and 
zinc adsorption decrease, whereas the barium adsorption 
remains constant. This difference was interpreted as ow- 
ing to ammonia complexing with the cobalt and zinc in so- 
lution, In Figure 1, it can be seen that a plot of log y/(1-y) 
versus log ammonia concentrations in solution resulted in 
a straight line between pH 9.3 and 10.5. The slopes of the 
curves for the zinc and cobalt in this pH range were -1 and 
-0.8, respectively. The K value calculated from these 
curves was 2x 10 ° for both the cobalt and the zinc. J. 
Bjerrum’ gives constants of 9.9 x 10 * and6.2 x10 ° for 
the following reactions. 


Co(NH;)** =—Co + NH3 


Zn(NH;)’ <—>Zn + NHs 


The order of decreasing maximum per cent adsorption on 
paper and glass for the three elements studied was zinc, 
cobalt, and barium. This order is the reverse of that for 
the adsorption of these three elements by a typical ion- 
exchange resin,’ and agreed with the order of adsorption of 
cobalt and barium on hydrous ferric oxide.* The similarity 
of order of adsorption by paper, glass, and hydrous ferric 
oxide was interpreted as indicating that adsorption on these 
surfaces takes place by similar mechanisms. 

The order of decreasing maximum adsorption of zinc, 
cobalt, and barium is also the order of increasing solubil- 
ities of their respective hydroxides. It was considered 
possible that adsorbed cations of the less soluble hydrox- 
ides might be held more strongly by the hydroxyl ions, 
which make up the inner layer of the diffuse double layer 
on the surface of the paper. 

The effect of allowing a solution containing cobalt to 
stand for three days before filtering was compared with the 
effect of filtering it within ten minutes after titration. No 
appreciable difference was detected in per cent adsorption 
by the paper. It was found that considerable amounts of 
the cobalt were adsorbed on glass containers after standing 
three days when the cobalt concentration in solution was 
2.8x10 ° gram atom/30 ml. With X defined as the per 
cent adsorption by the glass, a plot of log X/(1-X) versus 
pH resulted in a straight line, with a slope of 0.5. 

On making successive filtrations of a cobalt solution 
which had stood three days, there was not an appreciable 
difference in per cent retained by the first and second 
paper. This showed that allowing a solution to stand three 
days did not increase the percentage of retention by the 





filter paper over the retention by it when the solution 
was filtered after titration. 

The effect of concentration of divalent cations on their 
retention by filter paper from very dilute solutions was 
studied. It was found that cobalt and zinc were appreciably 
adsorbed by filter paper from 1 x 10 ° gram atom/30 ml. 
to concentrations of 1 x 10 ° gram atom/30 ml. The per 
cent retained by the paper increased as the concentration 
of the cobalt or zinc was decreased from 1x 10° gram 
atom/30 ml. to 1 x 10 ° gram atom/30 ml. 

A study of the effect of ammonium chloride on adsorp- 
tion of cobalt or zinc was made. As the concentration of 
the ammonium chloride was increased, the adsorption of 
cobalt or zinc was decreased for concentrations greater 
than 1x 10° mole of NH4C1/30 ml. At 1x10 ° mole of 
NH.C1/30 ml., the adsorption of cobalt or zinc was not 
observable. 

To determine the cause of the “salt effect,” the cation 
of an added electrolyte was varied, using the same anion, 
and the anion was varied, using the same cation. In this 
manner the effect of manganous chloride, cupric chloride, 
and ammonium sulfate on the retention of cobalt and zinc 
by paper was studied. As the concentration of the man- 
ganous chloride or cupric chloride was increased above 
1 x 10° mole/30 ml., adsorption of cobalt or zinc was 
decreased, and was not observable at salt concentrations 
greater than1x10° mole/30 ml. The divalent cation, 
therefore, had the same effect as a monovalent cation on 
the adsorption of cobalt or zinc when the concentration of 
the monovalent cation was 10” times that of the divalent 
cation. On the other hand, ammonium chloride and am- 
monium sulfate had the same effect on adsorption when 
compared on an equivalent basis. It was concluded that it 
was primarily the charge of the cation of an added elec- 
trolyte that determined the extent of the “salt effect.” 

It was found that the addition of zinc chloride and cupric 
chloride to a zinc solution produced the same effect on 
retention of the zinc by paper. It was concluded, therefore, 
that the “salt effect” was the competition of the different 
cations in solution for the surface of the paper. 

In studying the effect of ammonium chloride, manganous 
chloride, and cupric chloride on cobalt and zinc adsorption 
at pH 6.5, it was found that a plot of log y/(1-y) versus pH 
resulted in a straight line with a slope of minus one in 
each case. The term “y” was defined as per cent adsorp- 
tion by the paper, corrected for beaker adsorption. An 
equation can be written for the straight line obtained: 


log y/(1-y) = -1 log [salt] + log Keg 
salt = NH4Cl, MnClz or CuClz 


The above equation would result if there were such an 
equilibrium reaction as follows: 


Mso1n.—~> Madsorbed + Salt 


M = cobalt or zinc 


It was found that the adsorbed cobalt or zinc could be 
washed repeatedly with water at pH 6.5 without losing a 
significant amount of either one. However, as the pH of 
the wash solution was lowered below six, there was partial 
removal of the activity. At pH three, all of the cobalt or 
zinc was removed from the paper. The percentage of re- 
moval of zinc by wash solutions at different pH values was 
roughly comparable to the percentage of zinc removed 
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from a solution by the paper at this same pH. This indi- 
cated that the adsorption by paper is reversible. 

Adsorption of cesium, which has an oxidation state of 
one, was measured at various pH values, Retention of the 
cesium by paper was low, with a maximum of approximately 
five per cent. The results obtained with cesium, as com- 
pared to adsorption of barium, indicate the possibility of 
separation by filtration of a radioactive isotope of the alka- 
line earth metals from a target material consisting of one 
of the alkali metals. 

The results of this work on the adsorption of cobalt, 
barium, and zinc from very dilute solution by filter paper 
and glass can be interpreted in terms of the surface charge 
of the paper and the glass with respect to a surrounding 
aqueous solution. The effect of pH, added electrolytes, the 
concentration and the oxidation state of the adsorbed ele- 
ment can be explained in terms of adsorption into the double 
layer of ions on the surface of the paper. 
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INHIBITION OF ACID DISSOLUTION OF METALS 
(Publication No. 23,048) 


Alkis Chrysanthou Makrides, Ph.D. 
The University of Texas, 1957 


Supervisor: Norman Hackerman 


Inhibition of acid dissolution of metals by organic com- 
pounds is described in terms of general adsorption of in- 
hibitor on the metal surface. The hypothesis that inhibitor 
adsorption can be described as a Lewis acid (metal) — 
Lewis base (inhibitor) interaction leads to a correlation 
between inhibitor efficiency and the nature of the inhibitor 
functional group which is in general agreement with ex- 
perimental observations. 

The above hypothesis is further developed by making 
use of charge — transfer complex theory to obtain a semi- 
quantitative relation between the heat of adsorption at zero 
coverage and the ionization energy of the adsorbate, the 
electronic work function of the adsorbent, an image energy, 
and an interaction energy. For metals a linear relation- 
ship between heat (at zero coverage) and extent of adsorp- 
tion is deduced from two of the simpler forms of theoreti- 
cal isotherms. The functional dependence of extent of 
adsorption on ionization energy of adsorbate is thus ob- 
tained. 

The above exposition is used as a basis for discussion 





of experimental results obtained for dissolution of iron 
and mild steel in aqueous hydrochloric acid solutions con- 
taining thiourea compounds. 

Adsorption isotherms from benzene solution onto mild 
steel powder were obtained for s-diethyl, s-dibutyl, and 
s-diphenyl thiourea. The adsorbed film was more than one 
but less than two molecular layers in thickness for the 
first two compounds at concentrations of 15 x 10 * moles/ 
liter. Adsorption of s-diphenyl thiourea was less. 

The dissolution rate of mild steel powder, pretreated 
by adsorption of thiourea compounds as described above, 
was measured in 5 N HCI solutions as a function of pre- 
adsorbed inhibitor. Results obtained in this way were in 
agreement with rates measured with untreated powder in 
» N HCl solutions containing dissolved thiourea compounds. 

For purposes of discussion, dissolution rates are ex- 
pressed on a relative basis by assigning to the rate of the 
uninhibited dissolution the value of unity. 

Dissolution rates in the presence of thiourea compounds 
exhibited the following general pattern: the relative dis- 
solution rate was above unity and rapidly increasing at the 
smallest concentrations used; after going through a maxi- 
mum, it decreased and attained a constant value, generally 
less than unity, thereafter. Thiourea itself was an excep- 
tion, the relative rate showing an increase at higher con- 
centrations after going through a minimum at about 6 x 10 ° 
moles/liter. 

The increase of dissolution rate of mild steel powder 
observed at small concentrations of thiourea compounds 
was attributed to hydrogen sulfide produced by the cathodic 
reduction of the thiourea compounds; inhibition was con- 
sidered to result predominately from polarization of the 
anodic reaction. It was proposed that at small concentra- 
tions of these compounds (0.1 to 0.5 mM) the layer ad- 
sorbed on the metal is incomplete and dissolution is there- 
fore only partially inhibited. Since hydrogen sulfide 
produced by cathodic reduction accelerates dissolution, the 
over-all result is acceleration. At higher concentrations 
adsorption becomes extensive enough to decrease consid- 
erably the dissolution rate; the cathodic reaction is there- 
fore decreased in rate also. Hydrogen sulfide is still pro- 
duced, but its accelerating effect is now considerably less 
since the metal surface is more or less completely cov- 
ered with adsorbed inhibitor. 

The efficiency of inhibition of these compounds in the 
presence of a wetting agent is in the order thiourea <¢ s- 
dimethyl thiourea ¢ s-diisopropyl thiourea < phenyl 
thiourea <s-diethyl thiourea <butyl thiourea <s-dibutyl 
thiourea. 

Ferrous ion was found to have little effect on the dis - 
solution rate in the presence of thiourea compounds. The 
relative activity was insensitive to changes of the acid 
concentration. Ferric ion had little effect on the inhibition 
effectiveness of s-dibutyl thiourea. 
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THE RADIOLYSIS OF NORMAL PROPYL BROMIDE 
(L. C. Card No. Mic 58-818) 


Richard Joe Neddenriep, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor John E, Willard 


The radiolysis of n-propyl bromide was undertaken in 
order to obtain a better understanding of the chemical re- 
actions produced in organic media by ionizing radiations. 
The effects of product concentration, additives, and tem- 
perature upon the radiolysis products were studied and a 
decomposition mechanism has been postulated. 

HBr is the only inorganic species produced by radioly- 
sis of pure n-propyl bromide. The initial G (HBr) is tem- 
perature dependent in the range studied, -78° to 50°, and 
the activation energy for HBr production appears to lie in 
the range of 15 to 20 kcal./ mole. 

At 50° and at 25° the net rate of HBr production de- 
creases with irradiation until a steady state concentration 
of HBr is reached. This decrease has been attributed to a 
competition by HBr for free radicals produced in the ir- 
radiation. 

The presence of one mole per cent of added bromine 
increases the initial G (HBr) at 25° from 3.5 to about 15, 
but at -78° the corresponding increase is from only 0.078 
to 1.8. This temperature dependence of G (HBr) both in 
the presence and absence of bromine suggests that HBr is 
not formed by a hot reaction in which molecular HBr splits 
from n-C3H,Br, but rather by the thermal abstraction of 
hydrogen by Br atoms. Other evidence indicates that the 
secondary hydrogen atoms of n-C3;H7Br are preferentially 
abstracted. 

The irradiation of pure n-C3H,7Br produces a brown 
colored high boiling material. The rate of color produc- 
tion is greatly increased by increasing the temperature, 
or by added propene, but color production is eliminated 
completely by small amounts of bromine or oxygen or by 
0.5 mole per cent of HBr. These results suggest that the 
colored material is produced by the thermal addition of a 
radical to propene. The temperature dependence from 0° 
to 50° of the color producing reaction indicates an apparent 
activation energy of 14 kcal./mole. 

Bromine, which has been added to the system initially, 
disappears at a linear rate upon irradiation, but one mole 
per cent of HBr or 0.06 mole per cent of oxygen is suffi- 
cient to cause bromine to form during irradiation. No 
bromine forms with lesser concentrations of these addi- 
tives. These data suggest that these three species un- 
dergo a competition for thermal radicals and that under 
these conditions bromine and oxygen are more efficient 
scavengers than is HBr. 

Hydrogen (G = 0.5) and methane (G = 0.05) have been 
detected by mass spectrographic analyses, and propane > 
(G = 3.5), propene and traces of a C2 hydrocarbon have 
been detected by gas chromatographic analyses. The fact 
that the rates of both hydrogen and methane production are 
decreased only slightly by 5 mole per cent added bromine 
indicates that both products are formed by hot reactions, 
The formation of 1,1,2-C2H;Br;3, 1,1,2-C;H; Brs, and 1, 
2;3-Cs3H;sBr; in the presence of added bromine has been 
taken as evidence that both molecular and atomic processes 
contribute to hydrogen and methane production. G (Pro- 
pane) is increased to 4.5 by 5 mole per cent added HBr and 





decreased to 0.3 by 5 mole per cent added bromine. The 
amount of propene detected is not linear with total energy 
absorbed, It is shown that HBr adds to propene ina n- 
CsH7Br solution during irradiation. 

Iso-C3H,Br (G = 2.1), 1,2-CsHgBr2 (G = 1.7), 1,3- 
CsHsBre (G = 1.4), and traces of CH;Br and C2H;Br are 
formed by irradiation of pure n-C;H,Br. In addition to 
these three bromopropanes and the three tribromides men- 
tioned previously, radioactive n-C;H7Br and 1,2-C2H,Br2 
have been detected following irradiation with one mole per 
cent of radiobromine present. 

The radiolysis of iso-C;H,Br and n-C3;H,Cl were in- 
vestigated briefly in an effort to further elucidate the n- 
C;H,Br radiolysis mechanism. No chlorine is formed 
from the radiolysis of pure n-C,H,Cl at 25° and the rate 
of HCl production has been found to be linear with total 
energy absorbed between 0-8 x 107° ev./ml. 

196 pages. $2.55, 


PART I: AN IMPROVED GAS-LIQUID 
CALORIMETER. PART II: STERIC INHIBITION OF 
ROTATION IN 2-ISOPROPYL-3-METHYLPYRIDINE. 


(Publication No. 22,282) 


Joseph S, Olcott, Ph.D. 
Purdue University, 1957 


Major Professor: Herbert C. Brown 


An improved calorimeter was constructed which makes 
possible the accurate measurement of heats of reaction of 
liquids with gases which react spontaneously with air and 
moisture. The important features of this calorimeter are: 
a) its construction out of both glass and platinum, utilizing 
the latter material’s rapid thermal response while retain- 
ing a well insulated Dewar-type construction, b) its use of 
rapid magnetic stirring, from above, which permits the 
calorimeter to be evacuated to low pressures and allows it 
to be placed in a constant temperature bath, c) its use of 
a thermistor coupled with automatic recording of temper- 
ature, d) its low heat capacity due to a small volume 
(17.7 ml) and the small temperature sensing device, and 
e) its use in conjunction with a high vacuum line which 
makes possible the handling of air sensitive gases. The 
heat capacity of the calorimeter (3.38 + 0.07 cal/degree) 
was calibrated using the heat of solution of hydrogen chlo- 
ride in water. The heat of reaction of hydrogen chloride 
with a 0.03720 molar sodium hydroxide solution was found 
to be (- AH) 31.06 + 0.13 kcal/mole, compared with an ex- 
pected calculated value of 31.25 kcal/mole. Measurement 
of the heat of reaction of boron fluoride with pyridine in 
nitrobenzene solution (BF3(g) + Py(soln.) = Py:BFs(soln.)) 
gave (- AH) 33.52 + 0.22 kcal/mole, which is within the 
experimental uncertainty of published values for this re- 
action. 

The calorimeter was employed in solving a problem 
involving the steric inhibition of rotation. The case with 
which diborane was used illustrates the broad possibilities 
for this instrument. The heat of reaction of diborane with 
pyridine (¢BzH, (g) + Py(soln.) = Py:BHs(soln.) ) was found 
to be (- AH) 19.82 + 0.40 kcal/mole. A 4-t-butyl group in- 
creased the molal heat of reaction of pyridine with diborane 
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by 0.44 kcal/mole. The heat of reaction of diborane with 
2-isopropyl-5-methylpyridine is 0.95 kcal/mole less than 
that of pyridine itself. From published values for the 
heats of reaction of diborane with 3-methyl- and 2-isopro- 
* pylpyridine relative to pyridine, a difference of 1.00 
kcal/mole would have been expected for 2-isopropyl-5- 
methylpyridine. Agreement of this kind helps to confirm 
the idea that the inductive and resonance effects of substit- 
uents are additive in reactions where steric effects are 
unchanged, It was found that with a methyl group in the 3- 
position of 2-isopropylpyridine its heat of reaction with 
diborane is 4.31 kcal/mole less than if the methyl group is 
in the 5- position. It is proposed, therefore, that a 3- 
methyl group prevents the rotation of the 2-isopropyl 
group away from the incoming BH; species, thereby in- 
creasing the steric interference to reaction at the nitrogen 
atom. 128 pages. $2.00. Mic 58-4570 


ON THE RAMAN SPECTRA OF WATER 
AND CONCENTRATED AQUEOUS 
SOLUTIONS OF ALKALI HALIDES 


(Publication No, 23,453) 


John Wilfred Schultz, Ph.D. 
Brown University, 1957 


The Raman spectra of water, heavy water, and solutions 
of LiI, KI, CsI, LiCl, KF, and CsF were studied in detail. 
The quantities measured were frequencies, band widths, 
and intensities. In the case of water and heavy water, de- 
polarization measurements were also obtained. The means 
by which experimental intensity measurements may be 
corrected to give values for the “scattering per molecule” 
was presented and applied to the measured intensities of 
the Raman bands of H2O in the solutions of alkali halides. 

The observed band centers in the OH stretching region, 
3261, 3460, and 3612 cm *, and in the OD stretching re- 
gion, 2405, 2523, and 2617 cm *, were interpreted as 
arising from 2 V2, V,, and V,; respectively. The prox- 
imity of 2 V2 and VY, results in the presence of Fermi 
resonance between these two levels which accounts for the 
large intensity of 2 vz. This assignment is consistent with 
the depolarizations of the stretching regions and repre- 
sents the intermediate case between the spectrum of H2O 
vapor and two possible assignments of the ice spectrum. 

Both the large increase in intensity of the Raman bands 
of water and the small shift to higher frequencies in the 
stretching region produced by chlorides and iodides are 
indicative of weakening or breaking of hydrogen bonds by 
these two ions. The iodides produced a much more marked 
effect than did the chlorides and a quantitative comparison 
with chlorides indicates that the effect of iodides on water 
structure extends beyond the nearest water molecules. 
Calculation of the band centers unperturbed by Fermi 
resonance indicated that the observed decrease of the in- 
tensity ratio of 2 V2 to V, in chlorides and iodides was the 
result of the small increase in frequency of V, which in- 
creased the separation between 2v2 and v{, the unper- 
turbed levels, Both V2 and 2 y2 are as little affected by 
the addition of iodides as they are by change in state. 

The addition of fluorides to water slightly decreased 
the frequency of the stretching band and diminished the 





intensity of both the stretching and bending regions of the 
Raman spectrum. This result indicates that fluorides in- 
teract with water molecules to at least the same degree as 
water molecules interact with each other. None of the so- 
lutions studied gave rise to a measurable cation effect. 
This is probably due to only indirect effects on the OH os- 
cillator produced by cations acting through the lone pair 
orbitals of the oxygen atom compared to much more direct 
effects produced by anions in the vicinity of the hydrogen 
atoms of the water molecules. 


136 pages. $2.00. Mic 58-4571 


THERMAL DECOMPOSITION OF 2-NITROPROPANE 
(L. C. Card No. Mic 58-568) 


Trudy Enzer Smith, Ph.D. 
The Ohio State University, 1957 


The vapor phase pyrolysis of 2-nitropropane has been 
studied at temperatures ranging from 250°C. to 337°C., 
and has been shown to follow first order kinetics over this 
range. Complete product analyses were made by means of 
a mass spectrometer. The major decomposition products 
were propylene, nitric oxide, and water. The most im- 
portant minor ones were acetone, acetonitrile, and formal- 
dehyde. The rate of the 2-nitropropane decomposition was 
not affected by the addition of propylene, and increased in 
an erratic manner when nitric oxide and additional surface 
were added, The addition of nitrogen dioxide in experi- 
ments done at 250°C. did not appreciably increase the rate 
of the decomposition. In all cases, however, the product 
distribution was shifted from that of the homogeneous runs, 
From the product analyses and the rate data it could be 
shown that the rate of propylene formation was not affected 
by additives. Thus, the primary step in the 2-nitropropane 
decomposition is the formation of propylene by a first 
order, intramolecular homogeneous process. The rate ex- 
as He) _ Ik 

t 
(C3H,;NOz), where k' = 1,11 x 10" e °%*/RT sec"! This 
rate law holds under all the tested conditions. A mechan- 
ism has been proposed which, as its primary step, in- 
volves the decomposition of 2-nitropropane into propylene 
and nitrous acid via a cyclic activated complex. Subsequent 
heterogeneous short chain reactions between 2-nitropro- 
pane and the decomposition products of nitrous acid are 
proposed to account for the remainder of the observed de- 
composition products. 69 pages. $2.00. 


pression for the formation of propylene is 
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VAPORIZATION OF ALKALI METAL HYDROXIDES 
(L. C. Card No. Mic 58-829) 


Leo Harold Spinar, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor John L, Margrave 


The vapor pressure of sodium hydroxide was studied 
in the temperature range, 300 to 725° C, using the Knudsen 
effusion technique. The rate of weight loss was measured 
with a magnetically controlled balance built into the vac- 
uum system. The validity of the experimental arrange- 
ment was shown in vapor pressure measurements on zinc. 
All studies were made using a cell drilled from a single 
crystal of MgO. 

The observed vapor pressre of B-NaOH(s) agreed 
within experimental error with the pressure calculated 
from thermodynamic data assuming an ionic NaOH gaseous 
molecule, An accommodation coefficient for NaOH(g) on 
NaOH(s) of 1.43 x 10 ° was observed. The studies of the 
liquid were complicated by the creeping of the molten 
NaOH over the edges of the cell. It was shown that the 
vapor pressure of NaOH(l) also agreed reasonably with the 
pressure calculated on the basis of thermodynamic data, 
an ionic model and an assumed accommodation coefficient 
of 1.43x 10°. The dissociation of NaOH into H2O and 
Na2O is not great enough at these low temperatures to be 
important. 

By direct observation, the boiling point of NaOH was 
established as 720 + 20° C ina non-reacting MgO crucible. 
Previous studies of the vaporization of alkali hydroxides 
in nickel, silver or other metal containers have been in 
error because of reactions between the hydroxide and the 
container, All the alkali hydroxides were shown to boil at 
temperatures of 500-800° C. 

The vapor pressure of NaOH(g) over NaOH is given by: 


3 
log Patm = ex + 740 [T < 566°K | 





3 
oe Pi ee + 6.30 


3 
log Patm = =e a0" + 5.25 [T > 592°x] 


[566 <T <592°K| 





Studies of LiOH and RbOH vaporization indicate (1) that 
the thermal decomposition of LiOH(s) is predominant in 
the Knudsen cell; (2) that the accommodation coefficient 
for gaseous water on LiOH(s) is ~10 * while that of 
LiOH(g) on LiOH(s) is ~10 7; (3) that the accepted heat of 
formation of either Li2O(s) or LiOH(s), probably the lat- 
ter, is slightly in error; (4) that LiOH(g) is formed when 
LiOH(s) is dropped into a hot MgO cup or plunged suddenly 
into a furnace at 900° C; and (5) that RbOH(s) undergoes 
the following reaction in a MgO Knudsen cell at 300° C: 


RbOH(s) —> RbO2(s) + Rb(g) + He(g) 

The following weak absorptions by gaseous alkali hy- 
droxides were observed in a survey of the spectral regions 
from 16 to 33 microns at 900° C: 

NaOH: 23.6 - 23.1 microns 
KOH: 24.2 - 24.7 microns 
RbOH: 27.2 - 27.6 microns 





These bands may be ascribed to a gaseous hydroxide 
molecule, The region for absorption by CSOH was prob- 
ably overlapped by water absorption which would mask any 
CsOH absorption. The region of LiOH absorption (14-15 
microns) was not readily accessible with the instrument 
that was used. White fumes or “smoke” were observed 
above 700° C with all of the alkali metal hydroxides which 
would indicate a species other than water in the vapor over 
the molten hydroxide. 148 pages. $2.00. 


THE STRUCTURE OF CRYSTALLINE LITHIUM 
TRICHLOROACETATE MONOHYDRATE 


(Publication No. 24,517) 


Donald Tuomi, Ph.D. 
The Ohio State University, 1952 


The determination of the structure of crystalline lithium 
trichloroacetate monohydrate was undertaken because of 
the interesting chemical properties of the trichloroacetate 
ion. The acid (Cl; CCOOH) in aqueous solution is highly 
dissociated. In aqueous solution and in the vapor phase the 
acid is present as a monomer.’ In solution the anion 
(ClsCCOO ) undergoes a unimolecular decomposition with 
the formation of chloroform and carbon dioxide.” In addi- 
tion, it has been reported that the unimolecular decompo- 
sition is accompanied to a small extent by a side reaction 
involving the production of chloride ions.’ The structural 
literature for the carboxyl group is primarily restricted 
to the compounds containing the normal group which is not 
activated by the attached groups. 

The determination of the structure by x-ray diffraction 
methods is desirable since the anion characteristic of in- 
terest is the actual electron density distribution within the 
molecule. The lithium salt rather than the free acid was 
used in the structure determination for several reasons. 

In a determination of the structure of the acid it would not 
be possible to locate the hydrogen atoms; however, there 
was a possibility that the lithium parameters could be de- 
termined. Compared to the other alkali metals, the inten- 
sity of the x-ray reflections from the lithium salt would be 
determined primarily by the trichloroacetate ion. Further - 
more, there does not exist an extensive literature on the 
structural chemistry of compounds containing the lithium 
ion as compared to the other alkali metals. 

The crystals of the salt were obtained by the slow evap- 
oration of water from an aqueous solution of the salt pre- 
pared by the reaction of trichloroacetic acid with lithium 
carbonate. Chemical analyses demonstrated that the 
crystals corresponded to the monohydrate LiOOCCLs;° H20. 
The crystals, which are very deliquescent, are monoclinic 
and exhibit the forms (100), (010), (001), (110), and (110) with 
the (110) face generally smaller than the (110). It was ini- 
tially assumed that the crystal class is holohedral C,,-2/m; 
however, as is later shown, the true crystal class is hemi- 
hedral C;—m. The measured density was 1.8575 g./ cm.° 
or 1.910 g./cm.* after correcting for water in excess of 
the stoichiometric amount, 

The lattice constants for the crystals were determined 
from single crystal rotation photographs around the three 
crystallographic axes. Using the values 1.5418 A. and 
0.7107 A. for the Cu Kg and Mo Kg wave-lengths* 
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respectively, the calculated lattice constants are as 
follows: 


0 
ap = 22.60 + 0.03 A. 
bo = 5.594 +0.004 A. 
Co = 10.80 + 0.02 A. 


The monoclinic cell angle 8, measured using a single cir- 
cle goniometer, is 107°27' + 6". Assuming eight molecules 
per unit cell the calculated density is 1.9101 g./cm.*. The 
absorption coefficient for Cu Kg radiation is 119cm. °*. 

In order to determine the space group, oscillation pho- 
tographs around the three axes were indexed using the 
graphical method of Bernal.” Since the indices of some of 
the reflections for rotations around the b and c axes could 
not be uniquely assigned, corresponding sets of triple film 
Weissenberg equi-inclination photographs were prepared. 
The observed extinction rules are (hkl) reflects only if 
(h +k) ‘is even and (h0l) only if h and 1 are both even. Con- 
sequently the correct space group is the non- 
centrosymmetric C5-—C, and the asymmetric structure 
unit consists of two ‘stoichiometric molecules, 

A set of integrated intensities was obtained for the (hkl) 
reflections appearing on the triple film Weissenberg equi- 
inclination photographs by comparing the blackening of the 
spots to a standard blackening scale and by measuring the 
areas of the spots using a hand spectroscopic plate contact 
magnifier. Since it was anticipated that the (010) plane 
projection would provide good resolution of the structure 
a complete set of (h0l) integrated intensities was prepared 
using both the oscillation and Weissenberg films. 

The Lorentz and polarization correction factors for the 
intensity data from the Weissenberg films were computed 
using a new nomographic method, The polarization factor 
nomograph developed by Bond® was modified by the addi- 
tion of a sin @ scale. In addition, a nomograph was pre- 
pared for computing the Lorentz correction factor from the 
off-axis angle Y and the equi-inclination angle ». A nomo- 
graph was also prepared for the determination of the 


atomic scattering factors from values of sin 6. Thus from 


measurements of the angles Y and p it is possible to read- 
ily tabulate values for the Lorentz factor, the polarization 
factor, sin @, and the atomic scattering factors independent 
of the actual indexing of the reflections. 

The (hkl) structure factors were placed on an absolute 
basis using the procedure excluding the thermal vibration 
correction described by Harker.’ The (h0l) structure fac- 
tors, after applying an approximate correction for the ef- 
fect of absorbtion, were placed on an absolute basis in- 
cluding the thermal vibration correction. 

In the early stages of the structure determination the 
assumption was made that the space group was C2,—-Ce Jes 
the crystal having been assigned the symmetry 2/m on the 
basis of the observed crystal habit. During the attempts 
to obtain a good model in C2/¢ the Patterson series pro- 
jections on the (a—c), (b—c sin 8), and (b—a sin f) planes 
for C2/c and the projection (b—c sin B') for Iz/c as well 
as the Patterson sections P(udw) and P (uéw) were com- 
puted, With the information from these (eaiterson intera- 
tomic vector maps it was not possible to derive a model 
which was simultaneously consistent with the interatomic 
vector maps and the observed (hkl) structure factors and 
which could be refined by repeated Fourier refinement 
cycles. Consequently it was concluded that the crystals 
were non-centrosymmetric: space group C<—C,. 





Further proof that the crystals are non-centrosymmetric 
was obtained from positive pyroelectric tests on small 
crystals using the procedures described by Bunn.*® The 
statistical distribution of the intensity data showed a pre- 
dominance of low intensity reflections as compared to the 
centric and acentric distributions.® The shape of the dis- 
tribution curve between ten and fifty per cent of the aver- 
age squared structure factor is very similar to the distri- 
bution for the non-centrosymmetric case. Rodgers and 
Stanley’ have reported that experimental errors (up to 30 
per cent) in the intensities have very little effect on the 
distribution curves. In addition, departures of the experi- 
mental curves from one or the other of the theoretical 
curves indicate either gross errors or the presence of 
pseudo-symmetry in the structure. The results of the cal- 
culations in the centrosymmetric space group suggest that 
to a first approximation the structure is centrosymmetric. 

For the space group C$—C¢ a trial model for the (010) 


- projection was derived using the Patterson maps and the 


Bragg-Lipson (h0l) structure factor charts.“ For the 


trial model the reliability index 


2 che. | wlteinnt 
2 Fobs,| 


was 0.44 considering all observed (h01) reflections, and 

0.31 for the 34 per cent with structure factors greater than 
25. The value of R increased from 0.35 for sin § less than 
0.40 to 0.63 for sin @ greater than 0.8. The results strongly 
suggested that the model was approximately correct. 

Because of the computational time required for the 
Fourier refinement of a structure in a non-centrosymmetric 
space group, the refinement of the model was attempted 
using the Bragg-Lipson structure factor maps for the (h01) 
zone with only limited success. The full three dimensional 
Patterson interatomic vector map was then constructed in 
order to determine if any alternate model could be readily 
proposed. In addition, attempts were made to derive an 
alternate model using the Bragg-Lipson charts and differ - 
ent sets of initial structure factor inequalities. The com- 
putations consistently resulted in the development of a 
model practically identical to the original. It was con- 
cluded that the original model was correct. 

It should be emphasized that the model was derived by 
using the requirements imposed by the experimental struc- 
ture factors and the Patterson interatomic vector maps. 
The only spatial requirement imposed was that the trichlo- 
roacetate ion must exist as the bonded ion (Cl,CCOO ) and 
that the intermolecular distances must be large enough to 
satisfy packing requirements. Furthermore, in the initial 
stages, only relative structure factor inequalities were 
used, 

The Fourier series projection of the electron density 
on the (x,z) plane was computed for the Bragg-Lipson 
model using IBM machines. In this computation series 
were evaluated using the following coefficients: observed 
structure factors with calculated phase angles, calculated 
structure factors with calculated phase angles, and ob- 
served structure factors minus the chlorine contribution. 
In the Fourier series projections two possible positions 
for Os(H2O) were indicated and the carboxyl groups were 
not well resolved. The new set of parameters corrected 
for the series termination errors and the non- 
centrosymmetric double shift correction are compared to 
the original set in Table I, The refinement resulted in a 
very small change in the chlorine parameters. 





R= 
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TABLE I 


Parameters for the model obtained from Bragg-Lipson 
charts (B-L) and from the first Fourier refinement (F). 





Atom 


Xp-i 


Xr 


Z2B-L 


Zr 





Cl, 
Cl 
Cls 
Cl, 
Cl, 
Cl, 
_ O, (H20) 





0.080 
0.138 
0.204 
0.313 
0.348 
0.439 
0.056 
0.155 
0.183 
0.321 
0.378 
0.460 


0.151 
0.167 
0.373 
0.365 





0.086 
0.137 
0.201 
0.315 
0.350 
0.438 
0.130 
0.155 
0.183 
0.339 
0.389 


0.475 
0.013 


0.175 
0.365 
0.348 





0.269 
0.233 
0.360 
0.181 
0.234 
0.300 
0.415 
0.150 
0.150 
0.453 
0.546 
0.073 


0.229 


0.107 


0.307 
0.463 





0.261 
0.235 
0.379 
0.178 
0.226 
0.302 
0.370 
0.192 
0.192 
0.473 
0.009 


0.184 
0.141 


0.068 
0.302 
0.477 


Three sets of new structure factors were computed 


corresponding to the omission of Os(H20), and the location 


of Os(H20O) at (0.475, 0.184) and at (0.013, 0.141). The re- 
finement cycle did not produce any significant change in 


the value of the reliability index as compared to the origi- 


nal model. This result was not too unexpected in the case 
of the refinement of a non-centrosymmetric structure 


since the Fourier synthesis is dependent upon the assumed 
atomic scattering factors as well as on the assumed 


atomic coordinates. 
In the computation of the structure factors it was nec- 


essary to consider the contribution of all of the atoms (Cl, 
O, C) because of the extensive cancellation of the chlorine 
contribution. Considering the amount of labor which would 


be required to refine a non-centrosymmetric structure 
with a total of 48 contributing degrees of freedom as well 
as the probable errors in the final parameters, it was 
concluded that further refinement of this structure would 


not be profitable. Geller and Hoard’ encountered similar 
difficulties in the determination of the crystal structure of 


trimethylamine boron trifluoride which crystallizes iso- 


morphous with the space group Ram with one molecule per 


unit cell, The actual packing of the molecules in this 
structure is similar to the packing proposed for lithium 
trichloroacetate monohydrate. 


The structure proposed for crystalline lithium trichlo- 


roacetate monohydrate projected on the (010) plane is 
shown in Fig. 1. The radii assigned to the chlorines and 


oxyge 
1.80 


. for chlorine and 1.40 


are the generally accepted van der Waal radii of 
. for oxygen. Using a scale 


model of the anion, it was found that there is adequate 
space for close packing of the molecules as indicated in 


the figure. 


In addition, there are several voids in the re- 


gion of the water molecule where the lithium ion could be 
located, Because of the uncertainties in the x,z coordi- 


nates no attempt was made to determine the y coordinates. 
In the proposed structure the two molecule asymmetric 


unit is formed by the close packing of a pair of trichloro- 
acetate ions with carboxyls opposite chlorines. This two 
molecule unit is reproduced by the c-glide operation to 
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Figure 1, The structure of LiOOCCl13-H20 projected 
on the (010) plane. 


form chains of trichloroacetate ions with neighboring 
chains directed in opposite directions. The close packing 
of the ions in the chains eliminates the possibility of di- 
rectly associating the lithium ion with the carboxyl group. 
The structure thus appears to be ionic in character, In 
the asymmetric unit the water molecules are associated 
with the carboxyl group to form a trioxy-group above and 
below the trichloro-groups. The packing along a (404) 
plane corresponds to a packing of alternate trichloro- and 
trioxy-groups. The actual packing of the groups in the 
(404) plane is determined by the close packing of the anions 
in the asymmetric unit. 

The structure of the asymmetric unit as well as the 
chain structure which requires close packing of the anions 
in the c-direction suggests the presence in the solid state 
of a strong chlorine to oxygen interaction, This is also 
indicated by the physical properties of the crystals. Under 
rapid growth conditions the crystals develop as needles 
which may be split into fibers elongated in the c-direction. 
The crystals do not exhibit definite (010) nor (100) cleavage 
planes, but the single crystals grown slowly from the 
mother liquor may be easily fractured along a direction 
parallel to the c-axis, If it is assumed that the chain 
structure of the ions is partially maintained in solution, 
the relatively high viscosity of the saturated solution and 
the difficulties in inducing crystallization are understand- 
able. 

The pair of molecules forming the asymmetric unit are 
approximately related by a two-fold screw axis. The 
model which gave the best agreement in the centrosym- 
metric case was that model of an average asymmetric unit 
produced by introducing a symmetry center at the center 
of the cell projection in C£-C,. Thus the approximate 
agreement of calculated and observed intensities in 
Cohn -Ce2/c is not surprising. 

The structure of crystalling lithium trichloroacetate 
monohydrate definitely does not involve the formation of 
dimers in the chemical sense. This is consistent with the 
observation that the acid exists as a monomer in the gas- 
eous phase as well as in the aqueous solution." The water 
of hydration present in the crystals may actually be asso- 
ciated with the carboxyl group rather than the lithium ion. 
Since the trimethylacetate ion has approximately the same 
size as the trichloroacetate ion it was predicted that the 
lithium salt would be isomorphous with the trichloroacetate 
salt. This salt, however, crystallizes from an acetone- 
water solution as LiOOCC(CHs)s. The crystals are pyro- 
electric and therefore are isomorphous with a non- 
centrosymmetric space group. 

During the period of this investigation the proposed 
structure for crystalline lithium acetate dihydrate was 
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re-examined.’* In the original determination it was postu- 
lated that the crystals were isomorphous with the holohe- 
dral orthorhombic crystal class Dzh -mmm. The crystals 
grown from aqueous solution exhibit the forms (100), (001), 
and (110) and exhibit cleavage planes parallel to the (110) 
planes. It is observed that the (100) and (100) planes 
rarely appear equally developed. In the majority of the 
crystals only one (100) pinacoid develops. Since the crys- 
tals are pyroelectric the symmetry class is C2y-2mm. 

In the original determination rotation and oscillation 
photographs around the three axes were used to determine 
the unit cell size and the space group. For the observed 
reflections the general extinction rule (h +k) =2n was ob- 
tained and the crystals were considered to be isomorphous 
with the space group Dzh-Cr,4mm.- A complete set of 
Weissenberg equi-inclination photographs around the three 
principal axes were prepared. In the (hk0) photographs 
several weak reflections were observed which required 
doubling the a and b dimensions of the unit cell and which 
eliminated the general extinction rule. The revised unit 
cell dimensions are 


a9 = 13.48 + 0.08.A. 
bo = 21.62 + 0.08 A. 
co = 6.48 + 0.04 A. 


The true space group for the crystals examined is C2y- 
Pzmm with 4 general positions and 16 molecules of 
LiOOCCH3-2H20O per unit cell. 

In the Patterson interatomic vector maps detail near 
the origin frequently is masked by the large origin peak 
which is normally present. A procedure for removing the 
origin peak is suggested by Harker’s method for determin- 
ing the absolute intensities.’ The contributing term in the 
squared structure factor which results in the formation of 
the origin peak is © f;” where f, is the atomic scattering 
factor for the i’th atom.** It has been demonstrated by 
Harker that the local average squared structure factor is 
related to the atomic scattering factor by the relationship 


2 
<|F cna) »* ZA" 
where the symbol < > denotes the average value of the 
enclosed function. Thus the Patterson series with the ori- 


gin peak removed in principle may be computed by using 
the coefficients. 


LF cmiay|? — <[F cmtay| 2 > =|F cnc]? — 28" 


This computation may actually be performed using only the 
relative structure factor data since the absolute value for 
the Patterson series is not normally required. The only 
restriction imposed upon the computation is that the sta- 
tistical relation for the average structure factor be cor- 
rect. It is worthwhile to note that this method does not 
require the assumption of any theoretical values for the 
atomic scattering factors. In addition, the series is a 
convergent series and it is not necessary to introduce any 
artificial function to insure convergence. 
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THE VAPOR PRESSURE OF 
TITANIUM TETRACHLORIDE 


(L. C. Card No, Mic 58-581) 


Homer Clyde Weed, Jr., Ph.D. 
The Ohio State University, 1957 


The vapor pressure of titanium tetrachloride has been 
investigated from 320°K. to 237°K. for the normal and 
metastable liquid and from 249.045°K. to 222°K. for the 
solid. Absolute measurements were made with a spoon 
guage and mercury manometer, and spectrophotometric 
measurements with a modified Beckman DU spectrophotom - 
eter. From 312°K, to 320°K. the absolute vapor pres- 
sures are in good agreement with those reported for iso- 
teniscope measurements but are lower than those reported 
for measurements with a Jackson gauge, presumably be- 
cause of extraneous gas. Values of the molar absorbancy 
index found for the vapor are systematically higher than 
those previously reported; the reason for this is given. 

At 279.8 mu, the molar absorbancy index is (8.26536 t 
0.00531) x 10° sq.cm./mole. A table of thermal functions, 
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based on spectroscopic values for the gas, has been calcu- 
lated from 200°K. to the normal boiling point at 409.66°K. 
As shown by comparison of the value for the solid at 200°K. 
with that calculated from heat capacities, the entropy dis- 
crepancy has been reduced from 2.53 e,u. to 0.41 e.u. at 
298.16°K. 147 pages. $2.00. 


KINETIC STUDIES ON THE ELECTROLYTIC 
FORMATION OF INSULATING OXIDE 
FILMS ON ZIRCONIUM 


(Publication No. 24,820) 
Grover Cleveland Willis, Jr., Ph.D. 
University of Oregon, 1958 
Adviser: George B. Adams, Jr. 


This work describes investigations of the kinetics of 
electrolytic oxide formation on zirconium and, in particu- 
lar, the experimental testing of the temperature behavior 
predicted by several current theories. 

The equations which were tested were: 

Mott’s equation with constant A, 


V/X =kT/bq(In dX/dt-InA) + 4/bq’ | (14) 
Mott’s equation with variable A or 6A’, 
V/X =kT/bq(In dX/dt-1n6@A') + */bq (14") 
and Dewald;s modification of Mott’s equation, 
V/X = kT/bq(In dX/dt-InA) + f/bq +kT/aq(f (8) (15) 
where 
£(8) = (1 +1/6)in(1 + 6 )-1 


and (4) = 280° (omsreP 
KkT 


exp (U-a f /b)/kt) xe 





Eq. (14) was found not to describe the experimental data 
satisfactorily. Eq. (15) was capable of describing, quali- 
tatively, the apparent variation of the parameter b which 
was noted when an attempt to fit the data to (14) was made, 
However, in view of the fact that (15) contains such a large 
number of parameters and could not be fit uniquely to the 
data, this equation was considered highly provisional. 

It was tentatively concluded that (14') was the best 
equation of the three. A number of factors led to this 
conclusion. 

First of all, Mott, himself, was uncertain whether his 
equation should be of the form (14) or (14'). 

Secondly, it was considered that variable metal surface 
(at interface) condition might occur during anodic oxide 
formation as it does in growth of crystals from solution, 
melts, etc. Eq. (14') allows for this possibility through its 
variable term @A', 

Third, the postulate of variable surface condition (which 
would change the effective concentration factor in the ki- 
netic expression (14')) can also be used to explain, quali- 
tatively, certain transient effects which have been reported 
by other workers for Zr, Nb and Ta. 





Finally, when a value for the parameter b was chosen 
from X-ray measurements on bulk ZrO2, a maximum 
value of log @A' (cm*/mfd sec) = 11.3 was calculated from 
the experimental data. An independent estimate of the 
maximum value of this parameter, obtained by means of 
the specific gravity of Zr and an estimated ionic vibration 
frequency, came out about 11-12. Also the way in which 
the value of log 6A' varied with rate of oxide formation 
was considered in qualitative agreement with the idea of 
variable metal surface configuration. 

The values of parameters obtained by use of (14') were 
(after choosing 2.5 A for b): f = 1.24 e.v., maximum value 
of log @A' (cm*/mfd sec) = 11.3 or log @A' (A/sec) = 13.6. 
It was also found that current efficiencies approached 100% 
at higher currents and lower temperatures. 

The uncertainties encountered in this work were 
thought to be caused by: (1) unknown and variable metal 
surface area and configuration, (2) variable oxide proper- 
ties, (3) inhomogeneities in the oxide at cracks, impurity 
sites, etc., and (4) unknown nature of residual oxide film 
left on metal after preparation of electrode surfaces by 
chemical polishing. 101 pages. $2.00. Mic 58-4573 


voltage applied across oxide film 
film thickness 
Boltzmann's constant 
absolute temperature 
half-width of barrier to ionic migration from metal 
surface into the oxide film 

q = the charge on a migrating zirconium ion 

t = time 
A or 8A‘ =a combined concentration and frequency factor 

= activation energy, in absence of applied field, for 

movement of zirconium ion from metal surface into 
the oxide film. 
dielectric constant of oxide 
proportion of metal surface ions occurring at active 
sites 
surface concentration of metal ions at metal-oxide 
interface 
vibration frequency of above 
half-width of barrier to ionic migration between in- 
terstitial sites with the oxide 


= activation energy far above migration in absence of 
field 


rate of flow (per cm’) of zirconium ions passing 
through film and reacting at oxide-solution interface 
to form ZrO2 

vibration frequency of an interstitial zirconium ion 


NUCLEAR QUADRUPOLE SPECTRA OF 
THE ALKALI CHLOROIODIDES 


(L. C. Card No. Mic 58-838) 
Roy Soichi Yamasaki, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor C. Daniel Cornwell 


The chlorine and iodine nuclear quadrupole resonances 
of alkali di- and tetra-chloroiodides were investigated. 
These spectra are pertinent to the study of halogen bonding 
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because the chlorine frequencies are relatively sensitive 
to ionic character, while the occurrence in any large de- 
gree of pd hybridization of the central iodine atoms could 
be expected to influence the iodine resonance frequencies 
appreciably. 

The samples were synthesized by methods similar to 
those of Wells and Wheeler.’ These compounds are un- 
stable, and several form hydrates. Accordingly, each 
sample was chemically analyzed and x-ray powder photo- 
graphs were taken to identify and label the crystalline 
phases present. 

The chlorine resonances were investigated by utilizing 
a spectrograph consisting of a superregenerative oscillator - 
detector similar to that of Dean and Pound, narrow-band 
amplifier, Zeeman modulator, phase-sensitive detector, 
and strip chart recorder. The relative sensitivity was 
reasonably constant from 15 to 36 mc/sec. A method of 
oscillator synchronization was used to measure the reso- 
nance frequencies. The Cl*” resonance frequencies, line 
widths, and signal-to-noise ratios were determined at 298, 
194 and 77°K. For the alkali dichloroiodides, the approxi- 
mate resonance frequencies in mc/sec at 25°C are: CsICle 
(19.86), KICl2 (19.63, 19.00, 18.76, 18.41), KICle-H2O 
(18.80). For the tetrachloroiodides they are: CsICl« 
(22.59, 22.20), RbICl,4 (22.39), KIC1, (22.37), KiCl,H2O 
(28.17, 24.86, 20.14), NaICl42H2O (23.27, 22.88, 22.18, 
20.59). No chlorine resonance for RbICl2 was found al- 
though extensive searches were made under various con- 
ditions. The average frequencies at 25°C, 19.2 and 22.3 
mc/sec, are taken as representative of ICl2~ and IC1,4~ 
ions, respectively, in a crystalline environment. These 
values are in the neighborhood of half those found for ICl, 
and suggest a bonding scheme in which the electron dis - 
tribution is shifted outward toward the chlorine atoms to 
such an extent that the electron population of iodine or- 
bitals is not so large as to require the use of d orbitals. 
The conclusion is that d orbitals are rather less important 
to bonding in the polyhalides than has generally been sup- 
posed, If this is the case, then the iodine resonances for 





these ions are predicted to fall near that of ICl(s). In or- 
der to check this and also to determine quantitatively the 
extent to which the p orbitals of iodine are actually occu- 
pied, the iodine resonances were investigated. 

For the determination of the I'*” spectra, a coaxial 
cavity superregenerative oscillator and a balanced pream- 
plifier were designed and built to replace the superregen- 
erative oscillator -detector of the chlorine instrument. 
Otherwise the two spectrographs were essentially the 
same. This spectrograph covered the range 300-612 
mc/sec. The cavity oscillator consists of the modified 
Clapp oscillator of Schawlow’ and a cavity incorporating 
the principal features of the design of Ludwig,* but modi- 
fied as to detail. The m = +1/2¢5+3/2 I'*” resonance 
frequencies, line widths, and signal-to-noise ratios were 
determined at 25°C. For the dichloroiodides, the approxi- 
mate frequencies in mc/sec are: CsIClz (465), RbICl2 
(464), KICl2 (469, 462), KICl2-H2O (471). For the tetra- 
chloroiodides they are: CsICla (453), RbICl, (471, 459), 
KICl, (478), KICla-H2O (459), NaICl42H2O (462). The av- 
erage I'*” resonance frequencies for IClz and ICl, ions 
are 466 and 463 mc/sec, respectively. Since these are 
near that. of ICl(s) (average of two lines, 446 mc/sec) they 
confirm the structures postulated for the ions from the 
chlorine data. Thus, the AO’s which make the most sig- 
nificant contribution to bonding are the sp hybrids of chlo- 
rine and the overlapping p orbitals of iodine. More de- 
tailed characterization of the bonds is made by approxi- 
mating the MO’s by the LCAO method. These results show 
that the higher valencies of iodine in these ions may be 
considered to result primarily from transfer of charge to 
chlorine g orbitals rather than promotion to higher atomic 
orbitals of iodine. 109 pages. $2.00. 


l. H. L. Wells, H. L. Wheeler, and S. L. Penfield, Am. 
J. Sci. 43, 17, 475; 44, 42 (1892). 

2. A. L. Schawlow, J. Chem. Phys, 22, 1211 (1954), 

3. G. W. Ludwig, private communication and Ph.D. 
Thesis, Harvard University (1955). 
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SUPPLY FUNCTIONS FOR HOGS 
(L. C. Card No. Mic 58-1031) 


Gerald Wallace Dean, Ph.D. 
Iowa State College, 1957 


Supervisor: Earl O. Heady 


Supply analysis has received relatively little attention 
by agricultural researchers. This study explores the sup- 
ply function for hogs, particularly in relation to recent 
increased fluctuations in hog prices. Assuming a cobweb 
relationship, a decline in demand elasticity and/or an in- 
crease in supply elasticity leads to wider price fluctuations, 
other things equal. It is hypothesized that part of the recent 
increased fluctuations in hog prices is attributable to in- 
creases in the supply elasticity for hogs. Objectives are 
tc derive supply forecasting equations and to estimate the 
magnitudes and shifts in supply elasticities for hogs over 
time. To estimate structural changes over time, the anal- 
ysis is divided into two periods -- 1924 to 1937 and 1938 
to 1956. 

Major changes in total hog supplies result primarily 
from changes in hog numbers and secondarily from changes 
in marketing weights. Hog numbers are largely determined 
by the number of sows farrowing in preceding time periods. 
Single- equation methods were employed in analyzing spring 
and fall farrowings in the United States and North Central 
Region for the periods 1924 to 1937 and 1938 to 1956. 
Factors used in predicting spring farrowings were the hog- 
corn price ratio, small grain production and various meas- 
ures of the relative profitability of hogs and beef cattle. 
Estimated elasticities of supply (i.e., changes in farrow- 
ings in response to hog prices at breeding time) for the 
United States increased from 0.50 in the 1924 to 1937 pe- 
riod to about 0.62 in the 1938 to 1956 period. Similar re- 
sults were obtained for the North Central Region. Supply 
elasticities derived from a model employing expected 
prices were similar in magnitude and also shifted upward 
over time. Factors used in predicting fall farrowings 
were the number of spring farrowings, small grain produc- 
tion and the comparative profitability of hogs and beef 
cattle. Supply elasticities for fall farrowings were rela- 
tively low and did not change significantly over time. 
Simple simultaneous equation models were used to estimate 
price responsiveness of farmers through varying marketing 
weights. These within-marketing-period supply elasticities 
were relatively low (between 0.04 and 0.08) and did not 
change over time. 

A complex simultaneous equations model including 
demand and supply functions for hogs, beef cattle, dairy 
products, poultry products and eggs also was fitted. De- 
mand elasticities for hogs, beef cattle and dairy products 
for the 1924 to 1937 period corresponded closely with pre- 
vious estimates. Demand elasticities for 1938 to 1956 
period appeared unreliable, perhaps because of high 
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intercorrelations among variables. In both time periods 
the demand equations appeared more consistent with theory 
than the supply equations. 151 pages. $2.00 


AN APPLICATION OF LINEAR PROGRAMMING TO 
THE STUDY OF SUPPLY RESPONSES IN DAIRYING 


(L. C. Card No. Mic 58-1034). 


Eddie Vee Easley, Ph.D. 
Iowa State College, 1957 


Supervisor: Geoffrey S. Shepherd 


This study was concerned with an application of linear 
programming to the analysis of supply responses in dairy- 
ing. Recent modifications in the simplex method -- pro- 
gramming with variable capital and variable prices -- 
were used to identify the forces that determine the volume 
of cream and milk on the farm and to gain some insights 
into the applicability of linear programming as a tool for 
supply response research in agriculture. 

A modal 160-acre farm in Sioux County, Iowa, was 
selected for the analysis. The dairy enterprises consid- 
ered feasible for this area were cream production, grade 
B milk production in cans or bulk, and grade A milk pro- 
duction in cans or bulk. Answers to four general questions 
were sought in this analysis: (1) how do variations in the 
capital level affect a producer’s dairy output; (2) what 
changes in dairy production, as expressed by the size of 
the dairy herd, occur as the prices of the dairy products 
are varied; (3) what effect does the production of other 
livestock and the simultaneous variation in hog and milk 
prices have on dairy output; and (4) what changes occur in 
the optimum plans as certain changes are made in the 
price of corn and the availability of labor? 

All dairy production except cream production varies 
directly with the level of capital operation. At the high 
capital levels, cream production varies inversely with 
capital. 

The stepped supply responses are derived by varying 
dairy prices at selected capital levels for each of the dairy 
enterprises. Generally, these functions are inelastic 
throughout their range. 

With a few exceptions, the following generalizations 
can be made regarding the price responsiveness of the 
dairy enterprises. 

(1) Cream supply is more inelastic than any of the 
other enterprises. 

(2) Among the other enterprises, grade A in cans is 
more price responsive than grade B in cans; grade A in 
bulk more responsive than grade B in bulk; and grade A 
in bulk is the most responsive of all the enterprises. 

(3) The price elasticity for each enterprise decreases 
as the capital level increases. 

Grade A milk production in bulk and cans are the only 
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dairy enterprises that can compete successfully for the 
limited resources when the hog housing restriction is 
relaxed and average prices are used. When variable hog 
prices are considered with the relaxed hog restriction, a 
negative relationship between the price of hogs and milk 
output is exhibited. 

The hiring of extra labor resulted in an increase in 
the dairy enterprise and a decrease in the cattle feeding 
enterprise at high capital levels when compared with the 
plans with only family labor. 

Twenty-cent increases in the price of corn from $1.30 
per bushel resulted in a decrease in hog production and an 
increase in dairy production. However, a twenty-cent 
decrease in corn price did not result in an increase in hog 
production and a decrease in dairy production from the 
$1.30-price plans. Hay and labor supply combined to pre- 
vent further increases in the already large investments in 
hogs. 160 pages. $2.10 


THE ECONOMIC SIGNIFICANCE OF THE 
PREFERENCE CLAUSE IN PUBLIC WATER 
POLICY ON THE DEVELOPMENT OF THE 

PACIFIC NORTHWEST 


{L. C. Card No. Mic 58-522) 


Martin Theodore Farris, Ph.D. 
The Ohio State University, 1957 


Considering the fact that the economy of the United 
States is predominantly one of free enterprise, the role of 
the Federal government in the production of electric power 
is relatively large. Approximately 25 per cent of all elec- 
tric power is produced by governmentally owned plants. 

In hydroelectric production, the percentage is nmch larger, 
being about 55 per cent of total production. Public policy 
on the distribution of federally produced power is generally 
indicated by legislation containing a “preference clause” 
among potential users. All federal power is sold at whole- 
sale at a uniform price, but public bodies and cooperatives 
are granted a priority and preference in demand for this 
power. The problem of this study is to evaluate, in terms 
of the development of the Pacific Northwest, the economic 
significance of the preference clause as a rationing agent 
of a scarce commodity. The Pacific Northwest is chosen 
for this study because hydroelectric power is the main 

' source of energy in the region and because federal power 
predominates in the area. 

The study traces historically the development of the 
legislation containing the preference clause from 1906 to 
the present and describes the role and objectives of the 
clause in public water policy. It analyzes statistically the 
effect of this clause on various groups in the region; and 
by the use of hypothetical models based on assumed condi- 
tions and time periods, it projects into the future the pos- 
sible effects of this part of public water policy. 

The major conclusion of the study is that Congress 
should completely review the preference clause to deter- 
mine whether it is still pertinent to the present-day situa- 
tion. It is suggested that Congress specifically realize 
that the clause is a substitute for price allocation, espe- 
cially under a fixed supply situation, and that the original 
objectives of (a) “widespread use” of power, (b) “prevention 





of monopoly” by “potential threat of competition” from 
government power, and (c) “benefit to the general public” 
defined as “rural and domestic consumers served by pub- 
lic bodies and cooperatives” be firmly kept in mind during 
this review. 

It is further suggested that the objective of rural and 
cooperative use has been adequately fulfilled, that the 
anti-monopoly objective is a continuing one which can be 
accomplished by various means, and that “widespread 
use” and “benefit to the general public” could be redefined. 

Specifically, the study recommends (1) that the prefer- 
ence clause be modified to admit industrial power users 
who contribute to a diversified economic base in the region 
and (2) that if the federal government again assumes its 
natural role as leader in the water resource development 
of the region, the clause be further modified so that the 
benefits of federal power production can be more widely 
dispersed throughout the region. This final recommenda- 
tion takes the form of modifying the preference clause so 
that federal power cannot be resold for profit. 

366 pages. $4.70 


THE COLLECTIVE BARGAINING AND THE 
LEGISLATIVE POLICIES OF THE UNITED MINE 
WORKERS OF AMERICA, 1933-1947 


(L. C. Card No. Mic 58-648) 


Bernard Feder, Ph.D. 
New York University, 1957 


The Problem and its Significance 

The purpose of this investigation was to determine the 
relationships between the economic goals of the United 
Mine Workers of America between 1933 and 1947, as ex- 
pressed in the course of collective bargaining, and the 
union’s attitudes toward national legislation during the 
same period. 

During the 1930’s, organized labor sought increased 
and unprecedented government intervention in the function- 
ing of the economy to supplement the collective bargaining 
strength of unions themselves. The question arises as to 
how far labor unions are willing to allow the government 
to go in assuming jurisdiction over economic matters of 
interest to them. 

The UMWA recognized, even before the advent of the 
New Deal, the need for a dual strategy in the dynamics of 
the struggle for the improvement of the position of labor. 
The coal miners’ union was instrumental in the enactment 
of a great deal of the labor and social legislation during 
the period. No systematic comparison, however, between 
the collective bargaining and legislative policies of this 
union had previously been attempted. 

Several specific problems were formulated as guides 
to the conduct of this investigation. They included: the 
determination of the economic goals of the UMWA during 
the period under study, the determination of the legislative 
policies of the UMWA during the same period, the deter- 
mination of the relationships betweenthem and the analysis 
of trend inthe collective bargaining and legislative policies 
of the union. 
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Methods of Procedure 

The major sources of data in the determination of the 
goals and policies of the union were UMWA sources: pub- 
lic statements by UMWA officers and spokesmen, articles 
and editorials in the United Mine Workers Journal, pro- 
ceedings cf UMWA conventions, demands made by union 
spokesmen in the course of collective bargaining negotia- 
tions and changes in trade agreements made during the 
period. Reference was made, also, to available records 
of government agencies and authorities concerned, publica- 
tions dealing with the coal industry, the transcripts of 
congressional hearings and general periodicals. 

The economic goals and legislative policies of the 
UMWA were identified, classified, listed and compared. 
Trends in the two were analyzed in terms of a specific 
checklist of hypotheses in order to determine the reasons 
for shifts in policies. 











Findings 

The broad goals of the UMWA were to improve the 
economic position of the miners through increasing their 
wages, to protect against depression the industry upon 
which they depended for a livelihood and to maintain the 
union itself as the strongest single force in the coal indus- 
try. In the struggle to attain these goals, the union pre- 
ferred to rely upon its own collective bargaining strength. 
From time to time, however, the union called for help 
from the federal government in each of the areas mentioned 
above. In the course of the study, it was found that the em- 
phasis which the union placed on the achievement of its 
economic goals through legislative action at any giventime 
was directly dependent upon the existence of emergency 
conditions which necessitated the imposition of govern- 
mental controls over the economy; the inability of the 
union to secure economic gains through the use of its own 
collective bargaining strength; the opportunities for partic- 
ipation by the union in the determination and administration 
of governmental policy; and the degree of rapport between 
the union and the national government. 





Basic Conclusion 

In general, while the miners’ union attempted to secure 
gains directly through legislation, the emphasis throughout 
the period was on the attainment of economic goals through 
collective bargaining. As a result, the major interest of 
the union in legislation lay in the attempt to establish a 
more favorable political, legislative and economic atmos- 
phere in which to carry on collective bargaining. 

574 pages. $7.30 





A CASE STUDY IN THE MEASUREMENT 
OF MANPOWER RESOURCES 


(Publication No. 24,535) 


Samuel Clifton Kelley, Jr., Ph.D. 
The Ohio State University, 1952 


To speak of manpower as a “resource” is to suggest 
that it is scarce; that it must be conserved; that it must 
be allocated among the various users of it because the 
combined requirements of all uses are too great to be 
completely satisfied. Yet it must be noted that in the 





near-century in which the United States has been an indus- 
trial nation, periods of labor scarcity have been relatively 
few and of relatively short duration. Excepting the pre- 
industrial era in our national history, the opposite problem, 
unemployment, has generally been the more prominent one. 
In other words, the basic manpower problem has been one 
of providing work for those who needed employment rather 
than one of providing manpower for work which had to be 
done. 

In contrast to the general historical experience, the 
past twelve years have been characterized by very tight 
labor markets. In 1940 there were nearly 9 million per- 
sons in the United States who were looking for work and 
unable to find it. By 1943, the economy had absorbed into 
employment nearly 17 million persons who were not gain- 
fully employed in 1940. Except for a brief period of re- 
conversion adjustment after 1945, employment has re- 
mained at record high levels. Further, current rearma- 
ment programs at home and abroad, and programs of eco- 
nomic assistance to many of the world’s nations, indicate 
high levels of employment for the future. In brief, current 
situations are those in which manpower resources are 
scarce relative to demand and require careful planning in 
their allocation among various possible uses. It is quite 
probable that such situations will also be characteristic 
of the future. 

Planning in the allocation of manpower resources ob- 
viously requires considerable knowledge of the extent and 
character of the resource potential of the community. 
Beyond an accounting of the quantity and quality of re- 
sources in current use, it requires some measure of the 
manpower available for use under a variety of possible 
circumstances. Moreover, the kinds of manpower data 
necessary for the formulation and implementation of policy 
are in large measure a function of the purpose they are to 
serve. If the chief purpose of manpower information is to 
shed light upon an unemployment problem and to permit the 
formulation of effective remedies, it is not unreasonable to 
be satisfied with data that reveal the extent to which per- 
sons who are actively seeking work are unable to find it. 
But when the purpose of manpower data is to permit the 
planning of the most effective utilization of available man- 
power in the attainment of predetermined production goals, 
it is obviously insufficient to know merely how many per- 
sons are employed and how many are out of work but seek- 
ing jobs. It is not at all certain, in other words, that data 
which have been useful for the accomplishment of the first 
purpose mentioned above can successfully be used to meet 
the second. 

Measures of labor resources now in use were developed 
in large part during the 1930’s and are oriented toward the 
problem of mass unemployment characteristic of that 
period. These measures are structured upon the concept 
of the labor force as used by the Bureau of the Census. 
The basic criterion used to determine “labor force” pro- 
pensities is the status of the individual at the time of 
enumeration. Persons are classified as “in the labor 
force” or “not in the labor force” (i.e. as resources or 
non-resources) on the basis of their current activity in 
working or seeking work. Although adequate to a descrip- 
tion of unemployment as a social problem, the labor force 
concept describes only that portion of labor resources 
which are “normally” employed. In its emphasis upon 
present activity it does not recognize that to a considera- 
ble extent active work seeking ofthe individual’s evaluation 
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of his labor force status may be in part a function of the 
state of demand in the labor market. 

More explicitly, the labor force as currently defined is 
not a static quantity and labor force data as of a particular 
moment do not indicate the shifts in employment status 
that would accompany a change in the magnitude or pattern 
of manpower requirements. There is abundant evidence 
that existing or “normal” labor force participation rates 
may be profoundly altered by unusual circumstances, for 
instance, war. Estimates of manpower resources, there- 
fore, must be related to a variety of possible socio-eco- 
nomic conditions; and this approach requires more than 
simply knowing what individuals are doing at the moment. 
It involves knowing also what they have done under various 
circumstances in the past and what they think they would 
do under hypothesized conditions both at the present time 
and in the future. It involves a knowledge of the number 
and characteristics of marginal or intermittent workers, 
and of the factors which motivate labor force participation 
by these individuals. Further, it requires a knowledge of 
the intensity of labor force participation in terms of the 
number of hours the individual is working or is willing to 
work in a given period. Finally it should indicate the 
existence of alternate skills and the extent to which indi- 
viduals are employed in occupations which do require full 
utilization of their skill potentials. 

Such an approach constitutes a departure from the 
present dichotomy created by the labor force concept into 
“resources” and “non-resources.” Instead, the population 
of the community of working age (all of whom are “re- 
sources” in one context or another) are conceived as being 
positioned along a continuum representing varying degrees 
of attachment to the labor force, or, perhaps more accu- 
rately, various degrees of availability for work. The ad- 
vantage of such a treatment is twofold. In the first place, 
as a description of the availability of manpower resources 
it is considerably more realistic than a classification sys- 
tem which places individuals into two distinct categories, 
those in the labor force and those not in the labor force, 
and which determines the class into which an individual is 
to be placed on the basis of his activity at a moment of 
time. Second, for analytical purposes it makes possible a 
determination of the demographic characteristic of those 
groups in the population which constitutes the most readily 
available manpower resources. 

The present study is an attempt to describe and meas- 
ure the resident manpower resources of a local labor 
market in terms of such a framework. Its purpose is to 
test the feasibility of obtaining the types of information 
which have been suggested above and to analyze their use- 
fulness as a basis for estimating the resultant manpower 
resources of a local area. 

The data which are analyzed below were obtained by 
means of a questionnaire survey of a sample of persons 
16 years of age and older residing in Columbus, Ohio, and 
the three small contiguous municipalities of Bexley, Grand- 
view Heights, and Upper Arlington in the spring of 1951. 
The sample was selected on a household basis, drawn ran- 
domly by address, from the 1949 Columbus City Directory 
and the more recent residential building permits. Each of 
the 2406 persons, 16 years or older, in the 1012 sample 
households was asked to complete a questionnaire concern- 
ing his personal characteristics, his present employment 
status, his work history for selected years, and his atti- 
tudes toward employment under present and assumed future 





conditions. On the basis of these data, the sample popula- 
tion was then classified as manpower resources against 

the basic criteria of the “labor force” concept and of the 
“continuum” concept described above. The resultant dif- 
ferences between these two approaches to the measure- 
ment and description of manpower resources are described 
below. 

As contrasted with the Census definition of unemploy- 
ment, the “availability” criterion used here is based upon 
the individual’s expressed attitude concerning his avail- 
ability for employment. “Availability” is classified as 
“conditional” or “unconditional,” or as “active” or “pas- 
Sive,” depending upon the respondent’s answer to the ques- 
tion, “If you were offered a job at the present time and the 
employer would train you for it, would you take it?” Using 
this standard of resource measurement, 73.6 per cent of 
the sample population can be considered as manpower 
resources under the conditions existing at the time of 
enumeration. Of these, 79.5 per cent are employed and 
20.5 per cent are not employed but are available for work. 
Nearly two thirds of “available” persons are available 
without condition and one third are actively seeking work. 
Another third of the “availables,” or 7.7 per cent of re- 
sources so defined, are available with some conditional 
qualification. Since the majority of the available group 
are married females, it is not surprising to observe that 
the condition to employment of 71.3 per cent of the group 
is one of arranging care of dependents. It may be of in- 
terest to note here that of the “conditionally available” 
males one-third want special types of work and two-thirds 
want special hours. When the sample population is classi- 
fied according to “labor force” criteria, only 63 per cent 
of the sample are considered to be resources (“in the 
labor force”). It is obvious that if “availability” criteria 
are appropriate standards in the measurement of re- 
sources, the labor force concept understates manpower 
resources by nearly 11 per cent of the population. Ex- 
pressed otherwise, manpower resources by availability 
standards are 17 per cent greater than the labor force as 
defined by the Census. Further, the ratio of non-employed 
to total resources is more than double the ratio between 
“unemployed” persons and those “in the labor force.” If 
the definitional limits of manpower resources are set to 
include only those individuals unconditionally willing to 
work, manpower resources are about 8 per cent higher 
than the number of persons in the labor force. If the limits 
are broadened to include those whose condition is either 
special hours or special work, manhour resources exceed 
the labor force by 10 per cent. When this understatement 
of resources is expressed in terms of manhours rather 
than man units, non-employed resources would approxi- 
mate 220 per cent of “unemployed” resources as defined 
by labor force criteria. 

In addition to the manhours of potential labor contained 
within the available category, those persons already em- 
ployed express a willingness to work more hours per week 
than they currently work. The mean weekly hours of em- 
ployed persons in the sample is 40.8. If these persons 
were employed the number of hours they would like to 
work, the mean work week would be 42.1 hours, and if 
they were employed the maximum number of hours they 
are willing to work, it would be 48.6 hours. Nearly 60 
per cent of the employed group indicated a willingness to 
work 60 or more hours a week. 

If both sources of understatement are considered and 
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the sample expanded to represent the population of Colum- 
bus, Ohio, potential manhours would be 10.598 million 
weekly manhours, or 136 per cent of the manhours indi- 
cated by labor force measurement. Expressed otherwise, 
the difference between manhours actually worked and 
maximum potential manhours is 3.322 million, or about 
45 per cent of manhours actually worked. Of this total 
difference 42 per cent represents the maximum extent to 
which employed persons are willing to work longer hours; 
18 per cent represents the potential manhour contribution 
of the “active available” group; 19 per cent represents 
the manhours potential of the non-employed but “passive 
available” group; and 21 per cent represents the possible 
contribution of those who said they were “conditionally 
available” for employment. 

Since manpower resources are not a static quantity, an 
estimate of the upper limit of resource expansion was 


attempted by applying, to a set of similar attitude questions, 


the hypothesis of “total” war. Under these assumed condi- 
tions, the non-resource component would be reduced to 11 
per cent of the population, compared to 26 per cent under 
present conditions and 37 per cent “not in the labor force” 
by Census definition. In view of the high labor force par- 
ticipation rates which already prevail among men, the 
greatest part of this increase is in the participation rates 
of women. It is noteworthy that the greatest absolute 
change in employment propensity under the differing con- 
ditions occurs in the age group 25 to 44. Of the women in 
this age group, only 7 per cent reported they would not be 
available for work in the event of war. Since women in 
this age group constitute over 40 per cent of all persons 
not available under present conditions, the possibility of 
tremendous expansion in manpower resources in this 
group alone is apparent. | 

Both employed and non-employed resource components 
would expand their estimates of weekly hours available 
for work under war conditions. Of those currently em- 
ployed, only 4 per cent were not willing to work at least 
40 hours per week, and 42 per cent were willing to work 
60 hours or more. In contrast to the mean number of 
weekly hours worked by those currently employed (40.8), 
the mean under assumed war conditions would approximate 
02.9. This significant increase in number of hours re- 
spondents are willing to work under war conditions is 
characteristic of all resource categories. For the “un- 
conditionally available,” the mean number of hours is 44 
per week under war conditions, compared with 40 per week 
under present conditions. For the “conditionally available” 
the corresponding figures are 36 and 40, in each case an 
increase of approximately 10 per cent. Applying these 
ratios of change in man units and manhours, as indicated 
by the sample, to the Columbus population, manhour re- 
sources under assumed war conditions would approximate 
169 per cent of those indicated by “labor force” criteria 
under present conditions. 

There are persons of both sexes and in every age cate- 
gory who are not currently in the labor force but who, 
nevertheless, are willing to take jobs. The largest group, 
as might be expected, are the married women. This is 
true both of the group that is “unconditionally available” 
for employment and the group that is “conditionally 
available.” Demographically, the chief difference between 
these two groups of married women is that the later is 
composed of somewhat younger persons than the former. 
This results from the fact that the younger married group 





are more likely to have children of pre-school or elemen- 
tary school age. 

Although one cannot be certain that those who reported 
that they would take jobs are in fact employable, or that 
they would actually be willing to accept employment if 
specific opportunities to do so were presented, there is 
some evidence that their responses are not unrealistic, 
both in terms of their capabilities and their labor force 
propensities as indicated by previous employment experi- 
ence. According to an analysis of the “health problems” 
of the respondents, for example, the physical condition of 
those “available” for employment, in marked contrast to 
those “non-available,” appears to be as good as that of 
the employed group. Also, extremely few of the “avail- 
able” persons have reached retirement age. Vast major- 
ities of the “available” persons have had recent work 
experience (within the past decade) and more than half 
have worked since the end of World War II. The industries 
and the major occupation groups in which these persons 
last served are well diversified, although, as might be 
expected from the demographic characteristics of the 
“available” persons, skilled workers are conspicuously 
absent Finally, classification of the respondents accord- 
ing to the extent of their labor market participation during 
selected years of the last decade reveals a pronounced 
consistency between their labor force propensities as 
measured by previous attachment to the labor market and 
as measured by current attitude toward taking jobs. 

The proposition that the volume of unemployment, as 
currently defined, does not fully measure the extent to 
which people are able and willing to accept jobs has its 
obverse: namely, that the concept of “full employment, ” 
as that term is currently used, does not indicate the fullest 
possible utilization of manpower resources, even when 
manpower resources are defined to include only those 
willing to accept employment. Like the definition of un- 
employment, the concept “full employment” grows out of 
an era of depression, and reflects a preoccupation with 
one of the greatest social and economic problems of that 
era -- namely, the assurance that there will be jobs for 
all who need them in order to maintain their individual 
welfare. This concept, of course, is perfectly valid, just 
as the concept of unemployment is perfectly valid. Yet in 
terms of the problem which faces the economy at the pres- 
ent, and which seem likely to prevail for some time into 
the future, it is well to note that a somewhat different set 
of conceptual tools may be more appropriate. When the 
problem is one of maximizing the utilization of all re- 
sources in order to meet planned production goals, the 
full utilization of those who actively seek work does not 
represent the maximum. The maximum, rather, is the 
full utilization of those who are not unwilling to work. 

173 pages. $2.30. Mic 58-4574 
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Part of the war effort in the United States during World 
War II included a formal program of organizing manpower 
for war production. A special War Manpower Commission 
(WMC) was established to help mobilize manpower, stabi- 
lize employment, and generally maximize the utilization 
of the available and potential supply of labor. 

The mobilization and stabilization program operated 
through a decentralized administrative organization which 
permitted considerable local autonomy in the determination 
of the types of manpower measures that were to be adopted 
in each labor market area, and in the way in which they 
were to be administered and enforced. The present study 
examines the manpower program that emerged and func- 
tioned in one local labor market area. Its purpose is to 
evaluate the area’s manpower experience, particularly in 
terms of the underlying community, customary, and insti- 
tutional factors that affected its manpower program. 

While considerable flexibility was allotted to local man- 
power officials in determining the nature of the various 
local manpower programs, there was nonetheless a good 
deal of similarity among most of the area programs that 
functioned throughout the nation. This may be attributed 
to the fact that inexperienced local groups generally 
adopted the main features of national WMC policies, direc- 
tives, procedures, and recommendations in formulating 
their own programs. It is not unusual, however, that na- 
tional, or even local plans for the achievement of given 
ends do not always function in quite the manner that their 
originators planned. Considerations of expediency often 
result in numerous modifications of the plans and proce- 
dures originally developed. The present study is con- 
cerned chiefly with the way in which factors other than 
those internal to the manpower plans themselves influenced 
and shaped the nature and operation of the program in one 
local area, with the hope of drawing some conclusions 
about the World War II manpower program in general. 

The area studied is the labor market area in Columbus, 
Ohio, located in the Scioto River valley in central Ohio. 

In 1940, approximately 160,000 persons were in the Colum- 
bus labor market, 20,000 of whom were unemployed or in 
public emergency work. Although military withdrawals 
during the war amounted to about 40,000, total employment 
nevertheless increased to 200,000 during the same period, 
an 80,000 increase in the area’s labor force. Net inmigra- 
tion accounted for about 35,000 of this increase. About 
20,000 more women held jobs during the war than in 1940, 
about 13,000 of these being inmigrants. Youths of high 
school age were also hired in large numbers, for full-time, 
part-time, or vacation employment, mostly in trade and 
service industries. To the extent that students were hired 
by manufacturing establishments, they were generally 
male students and were employed in the small plants. On 
the whole, however, there was a pronounced increase in 
the utilization of youths of school age in manufacturing. 
Older persons constituted another group which was more 
generally employed in 1943 than in 1940. Thus only 6.5 
per cent of those hired in 1940 in sampled area manufac- 
turing concerns included persons 45 years of age or over, 





a figure that increased to 12 per cent in 1943. Finally, 
another important source of the additional manpower was 
the increase in the number of persons commuting long 
distances to jobs located near the heart of the metropolitan 
area. 

While these changes were occurring, over $1 billion in 
government prime supply and facility contracts were placed 
and completed in the Columbus area, production almost 
always remaining on schedule despite isolated cases of 
labor shortages. This remarkable production record 
would probably not have been achieved without the help of 
wartime manpower measures. Not only was the available 
manpower channeled to the most essential job openings, 
but employment was stabilized by about a 30—per cent 
reduction in turnover after stabilization controls went into 
effect. And while efforts to reduce absenteeism appear 
not to have had lasting effects, there is some indication 
that the stabilization program helped to prevent absentee- 
ism from becoming worse. | 

Under the national manpower program, local stabiliza- 
tion areas were to have manpower plans which were cleared 
and approved by local or regional labor-management com- 
mittees and administered by the local United States Em- 
ployment Service (USES) offices and the local War Man- 
power Commissions. In April, 1943, Columbus came under 
the manpower controls instituted by the Region V WMC. 
Immediately, a local Management-Labor Committee, con- 
sisting of five labor and five management representatives 
and chaired by the local WMC area director, was organized. 
The Committee adopted a Manpower Stabilization Plan de- 
signed specifically for the Columbus area. It superseded 
the regional plan. In October the plan was altered, and it 
was changed and strengthened again in July, 1944. 

All of the plans that operated locally required that a 
person employed in establishments 75 per cent of whose 
output was classified as being essential to the war effort 
could not be hired by other establishments during a 60-day 
period after he left his essential employment without having 
a statement of availability signifying he was available for 
hire. A statement could be issued either by his employer 
or USES if the person was working at an occupation that 
did not fully utilize his most urgently needed skills; if he 
was receiving substandard wages; if his employer was not 
complying with WMC standards and regulations; or if he 
was suffering undue personal hardship by remaining on 
the old job. Both employers and workers might appeal 
USES-WMC actions, or failures to act, on such cases to 
the Management-Labor Committee, and the consequent 
decisions could be further appealed to the regional or the 
national Management-Labor Committee. A worker leaving 
his job without receiving a statement of availability from 
his employer, and to whom USES would not grant one, was 
therefore deprived of a job for 60 days. Employers failing 
to comply were to be deprived of USES referral services. 

In October, 1943, the new stabilization plan provided 
that all persons hired for certain critical occupations were 
to be hired only upon referral from USES or with permis- 
sion from USES. The purpose was to channel these work- 
ers through an agency which would attempt to refer them 
to those employers who had the most urgent need for them. 
In July, 1944, all male job seekers were required to go 
through USES. At the same time, male employment ceil- 
ings were established in all local establishments. This 
measure was designed to limit the number of male workers 
in any one firm and thus make available to the high-priority 
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essential firms those men who were in the job market. 
With the establishment of an Area Production Urgency 
Committee and an Area Manpower Priorities Committee 
at about the same time, each firm was given a priority 
rating on the basis of the goods it produced, and its man- 
power requests were assigned priorities which USES was 
to use as a basis for giving preferential treatment. The 
Urgency Committee and the Priorities Committee were 
composed of representatives of the various government 
production, manpower, and mobilization agencies, and of 
the procurement departments of the armed services. 

Meanwhile, in the fall of 1943, a compulsory 48-hour 
work week was established in the local area, the aim of 
which was more fully to utilize the manpower in the em- 
ploy of establishments working at less than 48 hours and 
to release workers from these establishments when they 
lengthened their work week. 

Enforcement measures consisted only of USES power 
to withdraw referral services from refractory employers, 
its refusal to refer workers to any but the jobs that it 
deemed were in most urgent need of being filled, and its 
ability to persuade employers to cooperate in refusing to 
hire workers who had neither referral cards nor state- 
ments of availability. 

The codperation of local employers and workers was 
enlisted through the Management-Labor Committee. Indeed, 
the Committee was crucial in the operation of the entire 
program, since its failure to approve a plan or its various 
features was tantamount to failure to obtain community 
support and consent. Lack of such consent would have re- 
sulted in collapse of the program Thus all proposed plans 
and control features that emanated from either the national 
or the regional WMC or Management-Labor Committee 
needed to have the local Committee’s backing if they were 
to be successfully operated locally. This need, although 
essential, resulted in the debilitation of the program. For 
example, there were any number of proposed measures 
that the local Committee, or its members, objected to be- 
cause of personal or institutional biases. Some features 
of the stabilization plans that were reluctantly adopted by 
the Committee were never enforced by USES simply be- 
cause there was no solid backing for them on the part of 
Committee members. 

The area director was constantly forced to steer a 
middle course in respect to the types of measures he pro- 
posed for incorporation in the local plan and in respect to 
the controversies that arose during Committee meetings 
when these measures were discussed. Moreover, the 
measures that were finally adopted were often so diluted 
with exceptions and qualifications that they lost their orig- 
inal intent and effectiveness. To the extent that controver- 
sial measures were adopted, their administration was 
sluggish and halfhearted. Moreover, the Committee was 
reluctant to deal with appeals by workers or employers 
which involved issues in which union shop rights and priv- 
ileges were involved, since rulings on these matters might 
have had the effect of offending either side to the extent of 
causing it to withdraw its codperation with USES-WMC. 
The area director, in fact, sought to prevent appeals of 
this kind from actually coming before the Committee be- 
cause they might have resulted in Committee controversy 
and the loss of the intracommittee harmony that was so 
essential to obtaining its support of manpower measures. 

USES had similar problems in administering controls. 
Thus non-complying employers could not easily be punished 





by withdrawal of preferential treatment or by the complete 
suspension of referral services, since that would have 
resulted in a disruption of production and in pressure from 
the powerful procurement agencies. Some essential em- 
ployers were perfectly aware of this, and therefore did 

not always cooperate with USES when it was inconvenient 
to do so. This was particularly the case in regard to USES 
efforts to encourage the fuller utilization of employed and 
available manpower resources. Many employers did not 
fully and effectively utilize their employed manpower, and 
others actively discriminated in their hiring against Ne- 
groes, women, and inmigrant workers. Efforts to prevent 
discrimination in the Columbus area were exceptional, but 
they were not successful, primarily because the local Fair 
Employment Practices Council was perhaps so sympathetic 
to employer pleas that pre-war patterns of discrimination 
could only be changed slowly. 

Efforts on the part of USES to channel workers to their 
most efficient employment were handicapped by several 
factors. On the one hand, it had little power to compel the 
worker to take a designated job. If he refused, it could 
refuse to refer him to any other job, but then he could be 
rather effective in embarrassing USES by making com- 
plaints to a hostile press. Moreover, the training of USES 
personnel during the pre-war years was such as to handi- 
cap them in their new wartime tasks. They were unable 
to adjust properly to the new requirement that they fit 
workers to jobs rather than jobs to workers, to the impor- 
tance of insisting that employers follow the standards and 
procedures of USES rather than that USES follow those of 
employers, and to the need to demand that employers hire 
available workers, regardless of their race, sex, or com- 
plete fitness for the proposed jobs, rather than attempt to 
satisfy all the detailed hiring standards that employers 
were accustomed to applying to job applicants. 

Neither USES nor local employers extensively recruited 
workers from outside the area, although many workers 
came into the area from other regions. It would appear 
that there is an effective “grapevine” which informs work- 
ers about the availability of easy-to-get jobs in labor- 
hungry areas, and that these people respond by migrating 
to these areas. The wage factor is of some importance in 
stimulating this response, as well as in causing turnover, 
but by and large it is the easy availability of jobs that 
results in increasing the size of a local labor force, and 
poor working conditions that stimulate turnover. This 
easy availability of jobs was expressed during the war in 
the form of a reduction in the hiring standards of employ- 
ers. As local women and as residents in outlying rural 
areas discovered that they could obtain jobs more easily, 
they made themselves available for these jobs. There is 
no indication that the promise of high wages had the same 
effect in causing a similar increase in the labor supply, 
or that the patriotic factor, pure and simple, stimulated 
greater labor force participation. 

USES-WMC also engaged in prodigious efforts to re- 
duce the turnover and the absenteeism rates. The turn- 
over rate was, of course, reduced by the efforts to stabi- | 
lize employment, but even this feature of the program was 
less than completely effective since employers were gen- 
erally inclined to give statements of availability to workers 
who wanted to leave, feeling that a “dissatisfied employee 
is worse than none.” Efforts to reduce the high wartime 
absenteeism rates were not successful, largely because 
effective punishment of absentees was not employed. 
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Indeed, it was discouraged by WMC, probably for fear of — 
incurring the enmity of the community. Moreover, em- 
ployers were not on the whole very cooperative in follow- 
ing suggested anti-absenteeism programs, and unions were 
_reluctant to exert meliorative efforts for fear of “rubbing 
the boys the wrong way.” 

Efforts on the part of the community at large to help in 
promoting activities and programs designed to alleviate 
conditions that aggravated the manpower problem were 
extensive. But they were not sufficient or always enthusi- 
astic. Hence, the Chamber of Commerce boasted about 
having frustrated all local efforts to construct low-cost 
temporary government housing to accommodate the great 
influx of inmigrants, many of whom left the area shortly 
after arriving becuase of housing shortages. The local 
public transportation company repeatedly failed to respond 
to official urgings to expand its facilities so as to provide 
regular services to the new industrial area in the east side 
of the city. And local downtown retail establishments, 
banks, and public utilities refused to remain open additional 
evening hours as a means of reducing the absenteeism of 
war workers who were unable to transact their personal 
affairs except during working hours. Downtown offices 
also failed to stagger their work hours to alleviate the 
transportation bottleneck. 

Although local civic and social service organizations 
helped in the establishment and the promotion of child-care 
centers for working mothers, attendance at those that were 
established was comparatively light, despite an apparent 
need for more child-care facilities. Failure on the part of 
mothers to take advantage of available facilities was prob- 
ably due to the fact that people tend to think of child care 
in terms of relatives staying with the children, because of 
the inconvenience of sending children to a center during 
the early hours of the day, and because in many circles 
the use of child care facilities is viewed as an expression 
of snobbery. And finally, although newspapers publicized 
the manpower programs fairly well, their editorial attacks 
on government manpower controls were so vitriolic, and 
the featuring of news articles that criticized these controls 
was so blatantly propagandistic, that they had the effect of 
undermining the program. It would therefore appear that 
if a future manpower program is to be primarily voluntary 
in nature, the government must be in a better position to 
communicate effectively its aims, intentions, hopes, and 
accomplishments than it was during World War I. 

All in all, the World War II program worked fairly well 
in the Columbus area, reasonable codperation being forth- 
coming from nearly all groups. To the extent that coopera- 
tion was lacking, efforts on the part of the various groups 
to perform functions society normally expects them to 
perform were responsible. If people are to be permitted 
to perform these institutional functions as fully as they did 
during World War II, any future voluntary manpower pro- 
gram must expect to be diluted as that one was. However, 
it is possible that a national management-labor committee 
might be organized to draft a stringent program that pro- 
vided for more effective legal punishment of violators, 
without sacrificing the basic features of voluntaryism. In 
such a case the program would be drafted by the national 
Committee, which during World War II was more states- 
manlike and farsighted than the local Columbus Area Com- 
mittee. The program would be voluntary, but still effective. 
Local committees would, however, have to be stripped of 
power to change the basic features of the national program 





so that their members could not make modifications that 
would help their group interests at the expense of the 
national interest. 

As a means of helping to enforce such a voluntary pro- 
gram, and also to prepare for any serious eventuality, a 
national labor draft law might be passed by Congress dur- 
ing the early stages of a war emergency when the public 
had not yet developed a strong resistance to controls. The 
actual implementation of the law could be used as a threat 
to obtain compliance with less severe measures until, or 
unless, it actually became necessary to implement the 
draft itself. 399 pages. $5.10. Mic 58-4575 
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The purpose of this study was to give at least a partial 
and tentative answer to the following questions: Are the 
demand and supply functions of labor homogeneous of de- 
gree zero with respect to prices and wages? Do they de- 
pend upon real wages rather than money wages? 

We have realized that these questions are important 
ever since Keynes put forth the theory that it is possible 
to have general equilibrium with less than full employment. 
Keynes held that the major reason for this was that the 
demand for labor depended on the real wage, but the supply 
depended on the money wage. Little consideration has been 
given to testing for the homogeneity properties in the sup- 
ply of and demand for labor. 

The work for the thesis began with the hypothesis that 
the supply as well as the demand for labor depended on 
the real wage. The empirical part consisted of a time 
series analysis of annual data for the years 1900-1955. 
Estimates of the supply and demand functions were ob- 
tained by the methods of ordinary multiple regression and 
weighted regression. 

Weighted regression was used to cope with the problem 
of errors of observation in the economic variables. A 
linear restriction was imposed on the regression coeffi- 
cients, and the functions were again fitted by both regres- 
sion methods. Under this linear restriction the supply 
and demand were expressed as a function of the real wage 
(i.e., homogeneous with respect to prices and wages). 

The test for homogeneity consisted of determining if 
there was a significant difference between the regression 
fits with and without the linear restriction imposed. If the 
difference was significant, we could not conclude that the 
functions were homogeneous of degree Zero in the prices 
and wages. If the difference between the fits was not sig- 
nificant at the 5 percent level, we concluded that it is quite 
likely that the functions are homogeneous. 

The results indicated that probably both the supply and 
demand for labor depend on the real wage. This fact is 
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important to economic theory and policy. The result is 
contrary to the view held by Keynes and many of his fol- 
lowers, but is in agreement with the classical view. 

Since the assumptions under which the model and sta- 
tistical techniques were used were only partially fulfilled, 
- Wwe cannot place too much confidence in the results. Some 
of the problems and suggestions for future work are pre- 
sented in the last chapter. Further studies should make 
possible substantial improvement in methodology. Both 
the results from this study and the review of literature 
indicate that a greater amount of empirical work is to be 
preferred over a predominantly deductive approach. Pre- 
vious work in wage theory had to a large extent relied on 
the intuitive and deductive analysis. This econometric 
study was an attempt to furnish the much needed testing 
and verification of economic models and the more precise 
measurement of economic relationships. 

98 pages. $2.00 


A STUDY IN THE GEOGRAPHIC 
MOBILITY OF LABOR 


(Publication No. 25,149) 


Phillip Jacob Nelson, Ph.D. 
Columbia University, 1957 


We attempt to answer two related questions in this 
study. What variables are most effective in explaining the 
distribution of migration? What behavior patterns produce 
these statistical relationships? 

Our statistical investigation was focused on migration 
between state pairs during the period 1935-40. In addition 
we examined migration rates for 1949-50 somewhat less 
intensively. For the earlier period the following variables 
proved to have a statistically significant relationship to 
the logarithm of migration rates: distance, two measures 
of industrial similarity, the percent of the native popula- 
tion born outside their state of residence as an origin 
variable, destination income, and destination unemploy- 
ment. These variables explain 81 percent of the variance 
in the logarithm of migration rates. 

We contend that these statistical results can best be 
explained by the distribution of labor market information. 
Unfortunately information cannot be introduced as an ex- 
plicit variable because of serious data and conceptual lim- 
itations. We deal with it as an implicit variable by two 
procedures. We first try to determine whether the condi- 
tions under which we can expect labor market information 
to have a decisive impact on migration are, in fact, opera- 
tive. We, then, determine what the expected relationship 
of migration with our explicit variables would be both with 
and without information as a variable. 

Both phases of this latter activity require heroic as- 
sumptions. But the information hypothesis is thereby 
given considerable support. Consistently our models with- 
out information are unable to explain the relationship of 
migration to other variables; consistently the deviations 
of the statistical results from the expected results are in 
the direction predicted by the character of information 
distribution. 

The effect of information on migration consists prima- 
rily of the effects of employer recruiting and information 





distributed by relatives and friends. The behavior of the 
latter source of job information is particularly important 
in determining the way in which information effects the 
relationship of migration to other variables. Relatives 

and friends as information distributors multiply the re- 
gression coefficient of the logarithm of migration with all 
variables except “difference” variables, i.e. variables 
whose effects on migration from A to B are in the reverse 
direction from their effects on migration from B to A. 
Unemployment and income differences are the two most 
important variables in this excluded class. In consequence 
information flows help explain why we get larger migration 
correlations with destination income and unemployment 
than with income and unemployment differences. 

In addition to the behavior of the variables already 
mentioned further support for the information hypothesis 
is provided by the cross-migration correlation. Even 
after taking account of the effect of distance and return 
migration, a quite significant positive correlation of mi- 
gration rates from A to B and migration rates from B to 
A remains. Relatives and friends again are instrumental 
in explaining this result. 336 pages. $4.30. Mic 58-4576 
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This thesis studies: (1) the nature and the specific 
forms of under-employment in agriculture against the 
Indian background, (2) problems in the measurement of 
under-employment among agriculturists, indicators of 
under-employment and its magnitude, and (3) problems 
that arise in remedying under-employment. 

The approach is essentially in real terms as against 
money terms. Except indirectly, monetary and fiscal 
problems do not receive much attention. 


1. 


Under-employment must be distinguished from so- 
called “Keynesian unemployment”. Though under-employ- 
ment pervades most of the sectors of the economy, its 
major victim is agriculture. Its causation is a retarded 
growth of the economy which prevents an outflow of the 
growing labour force in agriculture to other sectors, 
coupled with the non-expansion of work opportunities 
within agriculture. Traditional institutions conceal the 
degeneracy of the problem of employment in agriculture 
by preventing the workless from swelling the ranks of the 
“industrial reserve army”. Under employment manifests 
itself into open unemployment only when traditional insti- 
tutions disintegrate. 

Although most of the working population are engaged 
in productive pursuits, the total amount of work done is 
far below what the population is potentially capable of 
doing. Among the agriculturists, under-employment 
takes two specific forms which need to be separated: 
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(1) disguised, and, (2) visible. Disguised under-employ- 
ment has two aspects: (1) an excess of workers that could 
be permanently removed, (2) an excess of man-days of 
work that could be only temporarily released. Visible 
under-employment includes seasonal, part-time and casual 
on one side and chronic on the other. Seasonal under-em- 
ployment needs to be classified into prolonged and inter- 
mittent. 


2. 


The under-employed families among the self-employed 
agriculturists can be identified with the help of a minimum 
work-unit indicating a particular size of holding. In the 
case of agricultural labourers, a potential minimum wage 
helps to locate the seasons and the areas of intense dis- 
guised under-employment. 

Under-employment among the agriculturists in India 
manifests itself in a disproportionately large number of 
people in agriculture, small size of holdings, growing ten- 
ancy, high rents and interests, a growing agricultural pro- 
letariat and low wages. It is disguised to a large extent 
by the artificial employment created by the “make-work” 
device of sub-division and fragmentation. The most dam- 
aging associated variable is the dampening of the entre- 
preneurial spirit. 

For 1951, according to our estimates, the total number 
of surplus workers that could be permanently transferred, 
at constant capital and techniques, varied between 9.15 and. 
13.40 million. The total number of man-days of additional 
work required by the retained workers varied between 
4112.5 and 4772.5 million. Correcting for the growth of 
labour force in agriculture and the impact of First Five 
Year Plan (1951-56), the surplus workers increased by 1 
million. : 








3. 


Under-employment is both a challenge and an opportu- 
nity in development. Whereas industrialisation and demo- 
graphic policy can be long-run measures, in the short-run, 
intensification of agriculture by improvement of techniques, 
development of allied industries, and a vigorous public 
works drive are necessary to cure under-employment. 
Under-employment needs remedy before it transforms it- 
self into open unemployment. The great challenge that 
India faces is whether a suitable framework of organisation 
designed for the exploitation of both natural and human re- 
sources, through the transfer of current and marginal in- 
vestible surplus from the “fully employed” to the “trans- 
ferred” workers, can be created under the system of pri- 
vate enterprise. Community Projects are only a first step 
in this direction. They must be oriented towards a vigor- 
ous drive for the creation of public assets and beneficial 
employment to the under-employed. 

A simultaneous expansion of agricultural output through 
intensification, programmes of industrialisation and pro- 
grammes of public works will be mutually balancing fac- 
tors in remedying under-employment. During the period 
of gestation, food imports would avert inflationary pres- 
sures that may be created by the expansion of demand. 

177 pages. $2.35 
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The western rancher has seen his range forage re- 
source continue to decline. Ranches that depend on the 
ranges to complement the feed produced on the base prop- 
erty no longer have a balanced operation. Net incomes 
have declined in many ranching areas as ranchers have 
had to curtail their operation due to the lower carrying 
capacities of the ranges. Other ranchers have sought to 
substitute hay and pasture for the forage formerly pro- 
duced on the open range. 

This study centers its attention on the ranching area 
of Northern Nevada. A general description was made of 
ranching operations in Northern Nevada. The study par- 
tially evaluated various proposals set forth to stabilize 
the rancher’s operations and his net income. The research 
primarily concerned itself with only one of the proposed 
alternatives--that of range improvement through the seed- 
ing of crested wheat. 

The case study method of research was chosen. Six- 
teen separate seedings were selected from different ranch- 
ing communities in Northern Nevada. Costs of land prep- 
aration, seeding, and protection were recorded. Benefits 
from the seedings were tabulated in terms of increased 
forage, higher quality forage, faster gains on livestock, 
and more pounds of beef. 

Previous Range Management Research indicated that 
the productive life of crested wheat should be at least 20 
years under proper management. In this economic analy- 
sis of range seeding additional costs were added to insure 
maintenance and proper utilization of the seeding. Risk, 
deferred use, water development, and herbicidal treatment 
costs were added to the prior costs of land preparation, 
seeding, and protection. The average for all the costs 
above equaled $12.03 per acre. These costs were amor- 
tized over the expected 20-year life of the seedings at a 
4.5 percent rate of interest giving an annual charge of 92 
cents per acre. 

Controlled research data from one field showed a bene- 
fit cost ratio of better than four to one in terms of pounds 
of beef produced valued at the going market price. Within 
the assumptions of this study range reseeding is economi- 
cally feasible in Northern Nevada with the benefits exceed- 
ing the associated costs more than two to one. However, 
individual ranch operators do not receive equal benefits 
from a reseeding even if seedings are equally productive. 

Even with a favorable benefit cost ratio for reseeding 
ranchers may hesitate to turn to range seedings to gain 
additional range forage. This is especially true if all 
costs of reseeding are borne by the rancher and some of 
the benefits accrue to the general public. Also the rancher 
may not have the capital or be in a credit position to se- 
cure the large investment required in range reseeding. An 
interest rate of seven or eight percent would put many of 
the seedings in a questionable category in terms of eco- 
nomic feasibility. It may be more profitable for the 
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rancher to lease the grazing privileges from a federal 
agency and let the agency do the reseeding if such lease 
rates are comparable to present rates. 

Many ranchers persist in the belief that a weather 
cycle of increased precipitation will bring the ranges back 
to their former productivity without the heavy investments 
required by range reseeding. This latter group will tend 
to wait and look for other alternatives to meet the shortage 
of range forage. 

The decisions by federal agencies to reseed public 
- ranges or do other forms of range improvement will rest 
largely on the availability of funds. The multiple use ben- 
efits of range improvement will weigh heavily in the deci- 
sion of how much to invest in range reseeding and what 
areas shall have priority in range improvement. 

167 pages. $2.20. 
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THE GUARANTEE OF WORK AND WAGES 
(L. C. Card No. Mic 58-708) 


Dillard Eugene Bird, Ph.D. 
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The intense general interest in security in all its phases 
has made the problem of providing employment and income 
security a problem of major importance to management. 
Demands for guarantees of work and wages represent just 


one form of expression by unions of the desire for security . 


for those whom they represent. Employees themselves 
are interested in guarantees or any other devices which 
will remove more of the risks of life, both social and eco- 
nomic, and give each of them a better life in all respects. 

The guarantee of work and wages is a major problem 
in the field of industrial relations. It is a problem which 
is little understood and about which there is a general 
mysterious appeal. This issue gives every indication of 
continuing as a problem of prime importance to manage- 
ment. While the interest of organized labor in the “guar- 
anteed annual wage” as a demand varies with the level of 
employment and the immediacy of other objectives which 
may seem to have more practical value or appeal, the 
problem of insuring economic security for the worker 
remains. 


The Problem 

The popularized idea of “the guaranteed annual wage” 
has been proposed as one answer to the problem of em- 
ployee insecurity. This term merits critical analysis 
because few terms so extensively used have so many con- 
notations. It has no standard definition. Indeed, the term 
“guaranteed annual wage” is a misnomer. No employer 
under our economic system can give an absolute guarantee 
to his workers, and yet this is the interpretation placed 
upon the term by many who believe it implies a promise 
of complete job security to all employees. Not all existing 
guarantee plans are annual; assurances are given for pe- 
riods ranging from three months to an unlimited length of 
time. (Daily, weekly, semi-monthly and monthly guarantees 





were excluded from consideration in this study.) Not all 
guarantees are for wages; some are for hours or weeks 
of work and some are for wages. Few plans now in exist- 
ence guarantee a workman a sum equal to that obtained 
from fifty-two 40-hour weeks at his established hourly 
rate. Thus “the guaranteed annual wage” is not in the 
strict sense a guarantee; it is not necessarily annual and 
not always for wages. The term presents a problem in 
semantics important to the solution of the basic problem 
of providing job security for the wage earners of the na- 
tion. | 

Aside from the problem of semantics, consideration by 
management of the feasibility and soundness of a guarantee 
of work or wages brings to light many problems. The dif- 
ficulties of attaining and maintaining a constant level of 
operations, important to the success of any guarantee, 
vary with the effects of economic conditions on the com- 
pany, the rapidity of technological progress in the industry, 
and the types and characteristics of the particular products 
of the firm. 


Purpose of the Study 

The ramifications of guarantee provisions make this 
subject a many sided problem. While a number of studies 
have been made on the subject of guarantees, comparatively 
little has been published on this subject since 1947. It was 
the purpose of the present study to contribute to a clarifi- 
cation of the thinking on this phase of worker security; to 
call attention to the benefits of stabilization of operations 
and employment to all concerned; to cite the pitfalls of 
“suarantees”; to suggest a set of principles which govern 
in decisions to offer or not to offer guarantees; and finally 
to present conclusions concerning the general methods of 
approach to wage or work guarantee problems. 


The Methodology of the Study 

An extensive examination of the basic writings and the 
current literature on the subject of guarantees of work and 
wages was made. A critical analysis was made of the 
various theories underlying guarantee proposals and plans. 
Visits were paid to the sources of most of the information. 
The readings were supplemented by interviews with the 
authors at the Brookings Institution, National Industrial 
Conference Board, Bureau of Labor Statistics, American 
Management Association and with a number of employers 
including several of the best known guarantors. 

As a result of these visits and an examination of the 
literature in the field a listing was made of 229 companies 
which (1) formerly offered a guarantee, or (2) were re- 
ported to be currently offering a guarantee, or (3) have or 
have had an employment stabilization plan of some kind. 
Letters and questionnaires were sent to the companies 
included on this list. The questionnaires surveyed man- 
agement thinking and practice on guarantees. These re- 
ports, supplemented by interviews, were used in the prep- 
aration of case studies which are included in the Appendix. 
Also included in the Appendix are pertinent contract clauses 
covering guarantee plans negotiated by or with labor unions. 

Chapter III presents an analysis of the case studies re- 
lated to the theories advanced. In this chapter are included 
tabulations showing, for companies covered in the study, 
the number of employees; the type of industry; the num- 
ber of plants; the stock ownership (whether closely held 
or widely dispersed); the feasibility of manufacture to 
stock; product classification; ability to forecast demand; 
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per cent of sales dollar represented by payroll; employee 
benefits offered by the company; capitalization; methods 
of distribution; effects of economic conditions; yearly 
fluctuations in employment; yearly average employment; 
labor turnover; and labor unions representing employees, 
if any. In the tabulations each of the foregoing factors has 
been related to management thinking and practices in the 
field of guarantees. 

Chapter IV presents a body of principles which govern 
in guarantee considerations. These principles are of two 
types. There are those which must be considered in mak- 
ing a decision to guarantee or not to guarantee. There are 
other principles which must be taken into account in the 
formulation and establishment of a formal guarantee com- 
mitment. 

The principles which have a bearing on the decision to 
guarantee or not to guarantee may be classified generally 
into three categories. First, there are the economic prin- 
ciples, including those of business and management. Sec- 
ond, certain social and sociological principles must be 
noted, for guarantees have wider significance than the 
mere application in the single business firm which offers 
a guarantee. Third, since guarantees are intimately re- 
lated to a consideration of the individual human being and 
of his behavior as a productive workman, it is essential 
that certain applicable psychological principles be re- 
viewed in connection with the subject. These principles 
were developed from the analysis of the case studies and 
the theory advanced. They are presented, with supporting 
statements, in Chapter IV. 

Chapter V presents a critical evaluation of guarantees 
against a background of stabilization. 

Chapter VI, the final chapter, presents the findings of 
the study, draws the conclusions which the findings indicate 
and develops the thesis. 


Conclusions 

The guarantee of work and wages is a subject which 
focuses attention on several important considerations and 
raises certain moot questions. 

The first of the questions raised and one most basic to 
“suarantee” considerations is one of semantics. Just what 
is meant by “guaranteed annual wage,” “guaranteed wage, ” 
“suaranteed employment” and the word “guarantee” itself 
when used in this connection? In spite of all the attention 
which has been devoted to this general field of study, both 
in theory and in practice, there is yet no standard termi- 
nology generally used and accepted by those having special 
interest in the field. 

The attempt to categorize and consider all such efforts 
as “guaranteed annual wage” plans or to relate them to the 
subject is regrettable. It only serves to focus attention on 
and continue interest in the popular and utopian concept of 
an idea which will not stand up under close and objective 
scrutiny. The emphasis should be on the practical values 
which each individual plan has to contribute to the regular- 
ization of employment and earnings in the individual com- 
pany. Discussions of efforts to stabilize employment and 
earnings should be treated and referred to as such and not 
labeled “guarantees.” 

This study assumed general recognition of the problems 
created by worker insecurity, or the danger of it, and the 
necessity of their elimination where they exist. However, 
an analysis of the guarantee theories advanced indicates 
that there are marked differences of opinion and many 





points of issue among students of the subject concerning 
both the positive and negative values and effects of “guar- 
antees.” 

The stimulation of the guaranteed annual wage idea to 
date has come about in large part through appeal to the 
emotions and as is usually the case where emotions are 
involved logic and economic soundness are secondary con- 
siderations. This belief is borne out by a critical analysis 
of the theories advanced supporting the idea of a guaranteed 
annual wage. There is insufficient evidence to be found in 


_ the theories advanced to warrant the conviction that “guar- 


antees” will solve the individual social and economic ills 
attending the problem of worker insecurity. 

The gravest problems to be solved in efforts to provide 
employment security are those which arise out of cyclical 
fluctuations and our inability to understand and cope with 
them. The effects of the cycle and its movements are 
much greater and less can be done about counteracting 
them in producers’ goods industries than in consumers’ 
goods lines. Yet a review of the current guarantee plans 
reveals that a great majority of the plans cover consumers’ 
goods industries. The leveling of seasonal fluctuations in 
consumers’ goods lines is important and necessary to 
stabilized employment and income. However, this is only 
a short run correction in one portion of industry. Guar- 
antees are directed toward long-run security, which im- 
plies that the leveling process must be long run, as well 
as short run, and that if worker security is to result guar- 
antees must be applied not only to consumers’ goods indus- 
tries but to producers’ goods industries as well. Evidence 
does not support the conviction held by some that guaran- 
tees in consumers’ goods industries will help to stabilize 
operations and employment in producers’ goods industries, 
at least to any appreciable extent. Further, those plans 
which are operative today in producers’ goods industries 
are so limited or qualified that the guarantees mean very 
little. The fact is that employment and income security 
are needed most in the producers’ goods industries and 
that is the segment of industry where there is general 
agreement that guarantees are least feasible. 

The high mortality rate among guarantee plans in the 
consumers’ goods industries where experience indicates 
they have the greatest application and the greatest possi- 
bility of success suggests that there is much more to pro- 
viding a guarantee then the desire of a management or a 
union to see its employees or members have greater se- 
curity of work or wages. The high mortality rate among 
guarantees in the consumers’ goods industries, where they 
are most feasible, is sufficient cause for doubt concerning 
the wisdom of a general application of guarantees in any 
industry. 

The review and analysis of guarantee plans made for 
this study indicate that most guarantee plans are so hedged 
that they are really not guarantees at all. If the plan really 
does offer a guarantee either its coverage or the benefits 
it provides are so limited that the guarantee is not mean- 
ingful. This is understandable because no company can 
guarantee work or wages to its employees unless its sales 
can be guaranteed for a like period. This would be possi- 
ble only under a controlled economy which the study as- 
sumes is not a likely prospect. A great deal of leaven can 
be added to the situation, then, if there can be general 
recognition that guarantee plans are necessarily so limited 
and hedged that they are really not guarantees in the true 
sense of the word. Such general recognition would remove 
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much of the mystery, the glamour, and the appeal from 
guarantees and make possible more objective consideration 
of guarantees and consequently more logical conclusions 
concerning their value. 

It is contended here that a guarantee has a better chance 
of success when it is inaugurated only after stabilization of 
operations and employment is an accomplished fact. Since 
most guarantee plans are really not guarantees at all, it 
can be said that they are in effect formalized stabilization 
plans. Most guarantees offer little more than window 
dressing above those values contributed by the stabilization 
on which they must depend for their effectiveness. 

There are some very serious difficulties which loom as 
potential problems to the guaranteeing company. It can be 
stated with assurance that management freedom of action 
is limited under a guarantee. It is entirely probable under 
certain circumstances previously described that a guaran- 
tee may have a negative effect on employees, their opinions 
of and attitudes toward the company and their productivity. 
Consideration of these potential situations and the prob- 
lems which they pose for solution leads to the conclusion 
that stabilization, properly applied, can be made to do 
everything that a guarantee can do while imposing few of 
the penalties. 

The conclusions drawn above are oriented largely from 
the viewpoint of the company in its considerations of the 
wisdom of undertaking a guarantee of work or wages to its 
employees. However, each of the conclusions is drawn 
with full consideration of the point of view of the employees 
because it is believed that unless such action is in the best 
interest of both management and its employees, it is in the 
best interest of neither. Moreover, viewed directly from 
the standpoint of employee benefits or disadvantages, the 
same conclusions stand. 

The mortality rate among guarantee plans known to 
have been negotiated by labor unions has been high. The 
fact that many of these negotiated plans have been dropped 
by unions indicates that for some reason irrelevant here, 
their continuance was not desirable or at least not as de- 
sirable as was originally thought. A number of the plans 
negotiated by aggressive unions which still remain in effect 
offer so little that they can only be considered as token 
guarantees. The experience with guarantees from the 
standpoint of unions as well as those of management and 
employees has not been impressive and certainly does not 
augur well for their successful application on an expanded 
basis in the future. 

The detailed critical analysis of guarantees, experience 
with guarantees to date, the values they offer and the limi- 
tations they impose have been considered against a back- 
ground of the benefits to be derived from stabilization. 
This analysis leads to only one conclusion: The values to 
be derived from guarantees are actually derived from the 
stabilization which should precede the guarantee. 

322 pages. $4.15. 
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Productivity in marketing is a subject of great interest 
to business executives, economists, and the general public. 
Although much attention has been devoted to the problems 
of applying productivity concepts to marketing, no gener- 
ally acceptable methods of analysis have been developed. 
Yet appropriate measures of productivity are needed for 
more effective management and for scientific analysis of 
the marketing process. 

Accordingly, a major purpose of the study was to con- 
tribute to the development of a workable approach to the 
measurement and analysis of productivity in marketing. 
Basic productivity concepts and methods of measurement 
were examined and critically evaluated. An approach was 
then formulated and tested by application to drug and hard- 
ware wholesalers for the period 1929-1954. 

The conclusions of the study may be summarized in 
two categories: those dealing with the meaning and signif- 
icance of productivity and those concerned with methods of 
measuring productivity in marketing. 

Productivity is defined as a ratio of output, or the re- 
sults of production, to the corresponding input of economic 
resources during a given period of time. Two basic types 
of productivity measures may be distinguished: internal 
control measures, consisting of the output and input of 














some part of a business enterprise, and end product meas- 
ures of output and input for an establishment or firm, an 
industry or trade group, or the economy as a whole. Pri- 
mary attention in the study was devoted to the second type. 

The significance of productivity concepts and measures 
arises primarily from their usefulness in evaluating per- 
formance. Productivity ratios reflect the degree to which 
business institutions or parts thereof accomplish their 
objectives (outputs) and at what cost in terms of resources 
expended or employed. Such measures make possible 
more effective planning of input requirements and better 
control of performance by management. In a broader con- 
text, productivity is important as a major determinant of 
prices, wages, and profits. 

The difficulties encountered in measuring marketing 
productivity were found to arise from certain special prob- 
lems peculiar to the field as well as the problems of pro- 
ductivity measurement in general. The most important 
special problem is that of devising units of output measure- 
ment, which in marketing consist of the performance of 
functions in connection with goods rather than the creation 





of goods themselves. 


The procedure employed was to measure marketing 
output in terms of value added, which represents the market 
value of output produced by an institution. For trend meas- 
urements, value added was adjusted by a price index. Out- 
put was related to labor input (total man-hours of labor) 
and to capital input (total value of assets employed). 

Some of the findings of the study conflict with popular 
beliefs. For example, drug and hardware wholesalers’ 
output per man-hour increased by about 20 per cent be- 
tween 1929 and 1954. In the period 1948-1954, drug whole- 
salers gained by an average of almost 6 per cent annually, 
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disproving the belief that productivity in wholesaling is 
static or declining. This rate of increase compared favor- 
ably with that of drug manufacturers. 

The two case studies indicate that the approach is work- 
able. Its application on a broader scale can be of great 
value in the study of marketing. Implementation of the 
ideas advanced regarding uses of productivity analysis will 
provide a valuable tool for marketing management. This, 
in turn, should ultimately contribute to the well-being of 
the consuming public through more effective and economi- 
cal performance of the marketing task. 323 pages. $4.15. 


MARKDOWN PRINCIPLES AND PRACTICES 
IN RETAILING 


(L. C. Card No. Mic 58-750) 


Newel William Comish, Ph.D. 
The Ohio State University, 1953 


The desirability of a study of any business problem 
depends upon the significant effect of the problem upon the 
economy as a whole and the availability of material to help 
businessmen solve the problem or reduce its undesirable 
effects. 

The significance of the effect of markdowns upon the 
economy may be measured in several ways. For the year 
1952 markdowns are estimated to be $3.3 billion at the 
retail level. This figure would be even larger if the extent 
oi markdowns on the wholesale level were known and in- 
cluded. 

Although markdowns amounted to over $3 billion, there 
are many stores in which markdowns are inadequate. If 
markdowns are too small, merchandise turnover is slowed 
and retail efficiency drops. The cost of merchandising 
inefficiency caused by inadequate markdowns is probably 
great, but the extent of this loss is unknown. 

An analysis of department store operating data indi- 
cates the significance of markdowns in that segment of 
retailing. Historically, markdowns have been the most 
important factor influencing the size of the gross margin 
per cent in department stores. This is graphically illus- 
trated in Figure 1, which shows the striking inverse corre- 
lation between the two. The coefficient of correlation is 
-0.88, which strengthens the visual conclusion. Figure 1 
also indicates the lack of correlation between initial markup 
and gross margin percentages. Four other factors which 
influence the size of the gross margin per cent (stock 
shortages, discounts to employees and others, alteration 
and other workroom costs, and discounts on purchases) 
had little effect upon the changes in the gross margin per 
cent. 

In department stores markdowns in 1951 averaged 5.85 
per cent of sales, while net profit before federal taxes for 
the same stores averaged only 4.7 per cent.’ 

The extent of markdowns, and consequently the impor- 
tance of their control, varies considerably between lines 
of merchandise. In table 1 the markdowns as a per cent 
of sales are presented for selected lines of merchandise; 
this shows:a variation from 17.5 per cent in women’s and 
misses’ better dress departments in department stores to 
0.6 per cent in dry grocery departments in chain food 
stores. These figures clearly indicate the wide extent of 


the variation in the significance of markdowns in different 
lines of merchandise. 

There is an abundance of qualitative information on 
markdowns. Most standard retailing texts provide a good 
coverage of the subject. However, quantitative data are 
limited primarily to the extent of markdowns in depart- 
ment, specialty, and limited-price variety stores. 


TABLE 1 


Average Markdowns as a Per Cent of Sales 
of Selected Lines of Merchandise, 1951 





Markdowns as a 
Per Cent 
of Net Sales 


Line of Merchandise 





Women’s and Misses’ Better Dresses> 
Better Millinery> 

Women’s Shoesb 

Fresh Produce 

Men’s Clothing? 

Men’s and Boys’ Shoes? 
Limited-Price Variety 

Hardware 


Dry Groceries* 





“This figure is for 1946 rather than 1951 


>National Retail Dry Goods Association, Controllers’ 
Congress, Departmental Merchandising and Operating 
Results of Department Stores and Specialty Stores. New 











York: 1952, pp. 32-35. 


“U. S. Department of Agriculture, Bureau of Agricul- 
tural Economics, Waste and Spoilage Losses In Merchan- 
dising Fresh Fruits and Vegetables In Bulk Self-Service 














Food Stores. Washington, D. C.: Supt. of Docs., 1947, — 





p. 6. To make the data provided from this source compar- 
able to other markdown data used in this study, figures for 
markdowns and garbage losses were combined and shifted 

from a base of original retail to sales. 


duarvard University Graduate School of Business Ad- 
ministration, Operating Results of Limited-Price Variety 
Chains In 1951, Harvard Bureau of Business Research 














Bulletin, 138, Boston: 1952, p. 26. 


“Surveys made by the writer. 


Purpose and Method 


To provide a critical analysis of markdown practices 
and to develop principles and techniques to help retailers 
make more effective use of price reductions the materials 
already published on the subject were assembled and ana- 
lyzed. Field research was undertaken to fill some of the 
gaps in the available information on the topic. Two formal 
surveys were made by me to determine the extent of mark- 
downs in lines not covered in published sources and the 
relative importance of markdown causes in various lines 
of trade. In addition to the two formal surveys, consider- 
able informal investigation was made to collect qualitative 
information. 


Summary 


Definitions. In the dissertation a markdown is defined 
as the amount of reduction takenon anitem of merchandise 
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in stock. This includes price reductions taken for all pur- 
poses, including discounts to employees, reductions to 
create “leaders” and to clear inventories of prior mer- 
chandise. 

By markdown control is meant the act of maintaining 
the amount of markdowns at the level which maximizes 
profits. Markdowns can be both excessive and inadequate. 
It is the task of each merchant to determine what the 
proper amount should be for his store and then take the 
necessary steps to keep actual markdowns as close as 
possible to that level. 

Necessity of Control. To determine the need for mark- 
down control, in any one store, it is necessary to know the 
amount of markdowns that have been taken. Once this is 
ascertained it can then be compared with past records, 
planned figures, or averages of similar stores to deter- 
mine if markdowns are excessive or inadequate. 

Because of the lack of quantitative markdown data for 
purposes of comparison in fields other than department, 
variety, and specialty stores, statistics on the extent of 
markdowns by departments were collected for chain gro- 
cery, drug, hardware, furniture, and shoe stores. 


TABLE 2 


Markdowns as a Per Cent of Sales for Chain Stores 
by Lines of Merchandise Carried, 1951 














Average 
Markdowns 
as a 
Per Cent 
of Sales 


Number of 
Retail 
Units 

Represented 


Number of 
Reporting 
Chains 


Type of Chain 





Food a 
Dry Grocery Dept. 377 
Drug 279 
Hardware 14 
Furniture 49 
Shoe 400 


*“Total store markdown data are unavailable 














Source: Surveys made by the writer 


When possible, the markdown figures for chains were 
compared with those from similar departments in depart- 
ment stores. Each comparison indicated that department 
stores had the higher markdown record. The possible 
explanations for this are: A wider assortment is usually 
carried by department stores than by chains. Chain store 
managers can shift slow-selling items to other stores 
where they are popular and can be sold at initial prices. 
Possibly the high degree of specialization of the central 
buyers in chains and the extensive stock control informa- 


tion available to them reduces the number of buying errors. 


Those who do the ordering in each retail unit are not 
tempted to order in large quantities to earn quantity dis- 
counts, a temptation to which department store buyers 
often succumb. Thus, a buying error has less serious 
results in a chain unit than in a department store. 

Cause Analysis. If it is established that action must 
be taken to bring markdowns within more desirable limits, 
then the reasons for the poor markdown record should be 
ascertained. To do this, an analysis of markdown causes 
should be made to discover the relative importance of the 
reasons why markdowns have been taken. Once it is known 
which causes are the most significant, then efforts can 








be directed to control markdown causes in proportion to 
their significance. 

To cast some light upon the significance of the various 
causes of markdowns, I analyzed existing department store 
data and conducted a survey of markdown causes. The 
conclusions from these data were: 

1. Variations in the extent of markdowns between lines 
of merchandise are due to fashion, length of selling sea- 
sons, length of delivery periods, physical perishability, 
modifications in design, and consumer buying practices. 

2. Historical operating data for department stores 
reveal that markdowns as a per cent of sales tend to be 
inversely correlated with net sales, deflated net sales, 
and prices; and directly correlated to average inventory 
as a per cent of sales, and returns and allowances as a 
per cent of sales. 

3. Markdowns as a per cent of net sales are less for 
large department stores than for small ones. The trend 
becomes significant for stores doing an annual sales vol- 
ume in excess of $10 million. 

4. Internal markdown causes can be grouped into three 
major divisions: (1) overbuying; (2) operational, which 
includes shop wear, remnants, broken sets, and discounts 
to employees; and (3) promotional, which includes the 
creation of “leaders,” intentional overbuying, meeting 
competitors’ prices, and the clearance of prestige pieces. 

0. Data from a survey of the relative importance of 
the various internal markdown causes by lines of merchan- 
dise are presented in table 3. 


TABLE 3 


The Relative Importance of the Causes of Markdowns 
by Line of Merchandise, 1952 


Number Markdown Cause 
of Lower | Meeting 
Stores |Over- | Shop — Whole -|Compet- 
’ 
Sur- |buying)/Wear Pe anita sale itors 
veyed Prices | Prices 











Line of 
Merchandise 


Discounts 
to 
Employees 





Food 
Grocery Dept. 24 Ist 2nd 3rd 
Produce Dept. 24 1st 3rd 2nd 
Meat Dept. 14 1st 2nd 3rd 

Drug 17 [Ist | 2nd 

Hardware 20 [Ist | 3rd 2nd 

Variety 20 Ist | 2nd 3rd 

Men’s Clothing 20 Ist | 2nd 3rd 

Women’s Apparel| 20 Ist | 2nd 3rd 

Furniture 20 1st 3rd 

Jewelry 20 [Ist | 3rd 


Source: Surveys made by the writer 


























Two major conclusions can be drawn from the survey. 
First, overbuying, shop wear, and the creation of “leaders” 
seem to be the three most significant causes of markdowns. 
The second observation is that there is considerable vari- 
ation in the relative importance of markdown causes be- 
tween stores. Because of this variation it is necessary 
for the management of each store to analyze the causes of 
markdowns in his establishment so control action can be 
directed wisely. 

Overbuying. There are two methods of controlling 
overbuying. The first is preventative through the adoption 
of more scientific buying techniques. The second is re- 
medial through the use of efficient methods of clearing 
buying errors from inventory. 

Operational. As in the case of overbuying, the control 
of markdowns due to operational causes can be exercised 
by prevention of the causes where possible and by efficient 
clearance action to minimize the extent of the reductions 
after the need for them is recognized. 
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Promotional. Unlike markdowns due to overbuying or 
normal store operation which occur in spite of every effort 
taken to avoid them, promotional reductions are purposely 
created as a sales stimulant. To control such reductions 
two steps should be taken. First, an evaluation of the 
policies that create the markdowns should be made. If such 
an evaluation indicates that the policies are profitable and 
should be continued, the second step is to get the most pro- 
motional value from each dollar of markdown. To do this, 
each promotional policy which creates markdowns should 
be carefully examined to determine methods by which their 
sales-stimulating power can be increased. 

Markdown Size. To determine the best size of a mark- 
down on any one item is a difficult task. To do it requires 
the proper balance of supply and demand factors. 

Supply is easy to determine by a physical count of the 
units in stock. Demand, however, cannot be measured 
accurately. However, there are several general guides to 
help estimate it: (1) the type of sale, clearance or promo- 
tional; (2) the length of the sale; (3) the age of the mer- 
chandise; (4) the effectiveness of promotion accompanying 
the reduction; (5) the unit value of the goods; (6) the type 
of merchandise, convenience, shopping, or specialty; (7) 
the location of the store; and (8) the actions of other mer- 
chants. Each merchant can develop such a check list of 
factors which he should consider as a guide to his judgment 
of the effective demand for each item reduced. 

Markdown Pricing Techniques. Theoretically mark- 
downs could be minimized by taking gradual reductions to 
capitalize on the demand curve. However, such a practice 
is not practical. The pricing confusion would be consider- 
able among both store personnel and customers. Frequent 
re-marking would be expensive. Also, there usually is 
inadequate time to carry out such a practice before the 
merchandise completely loses its appeal. 

Some merchants make partial use of this concept, by 
taking three or four markdowns to clear one item, but 
most retailers find it more practical to use only one re- 
duction which is large enough to do the complete clearance 
job. 

Markdown Policies. There are several problems in 
connection with markdowns for which policies should be 
established: (1) ethical standards in the promotion of 
marked-down merchandise, (2) the relationship between 
markdowns and the one-price policy, (3) the method of 
dealing with those who demand adjustments after paying 
pre-markdown prices, and (4) the curtailment of store 
services to those who buy reduced merchandise. The best 
policies to handle there problems vary somewhat between 
stores. 














Recommendations 


1. Overbuying is by far the most important cause of 
markdowns in most stores, so the two best ways in which 
markdowns can be controlled are through the greater use 
of scientific buying techniques, and efficient clearance 
action after buying errors have been made. 

2. Most merchants strive to reduce their markdowns 
in the belief that profits will thereby be increased. While 
conducting the surveys it was found that many merchants 
would make more profit if they increased their markdowns 
by clearing their stores of dead merchandise which was 
preventing the purchase and sale of popular items. 

3. Retailers who stock the type of merchandise in 





which markdowns have a significant influence upon profits 
should encourage those who collect and publish operating 
data to include markdown averages and some measure of 
dispersion (such as the first and third quartile) as part of 
their studies. 
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Source: Harvard University Graduate School of Busi- 
ness Administration, Operating Results of Department and 
Specialty Stores, Bureau of Business Research Bulletins, 
Boston, Mass.. 











Fig. 1. Average initial markup, gross margin, and 
markdowns as per cents of net sales for department 
stores, 1930-51, 
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ECONOMIC FACTORS IN THE DEVELOPMENT OF 
THE PAINT AND VARNISH INDUSTRY WITH SPECIAL 
EMPHASIS ON THE MARKETING ASPECTS 


(Publication No. 24,740) 


John Thompson Doutt, Ph.D. 
University of Pittsburgh, 1957 


Adviser: A. E. Boer 


The objectives of this study are: (1) to examine the 
nature and extent of fluctuations within the paint and var- 
nish industry from 1899 to 1954 and to relate merchandis- 
ing and marketing activities to the changes noted; and 
(2) to identify the major customers of the industry and to 
analyze the merchandising efforts to reach these custom- 
ers. 

The scope of the industry is that defined in the United 
States Census of Manufactures, and publications of the 
Bureau of the Census provided the essential information 
used in expressing the growth of the industry. Specifically, 
the following economic areas are examined: the develop- 
ment of the industry and a comparison of this development 
with other major sectors of the economy such as other 
manufacturing activity and per capita income; the issues 
that bear on the scale of operation; the two major product 
revolutions in the industry, the industrial products revolu- 
tion of the 1920’s and the consumer products revolution of 
the 1950’s; Trade Association activities and practises of 
individual manufacturers that relate to merchandising of 
paint products; the major customers of the paint and var- 
nish industry, their painting practises and their buying 
habits; wars and depressions and their effects on the 
activities of the industry; and the shifts that have occurred 
in the channels of distribution and the cost patterns of the 
various types of wholesalers in the paint and varnish in- 

- dustry. 

Findings of the study indicate that the paint and varnish 
industry experienced a most satisfactory rate of economic 
development when compared with other sectors of the 
economy. Development of the industry far exceeded that 
of all manufacturing, although when compared with per 
capita income statistics, there is evidence that the indus- 
try did not maintain a fair share of the increasing per 
capita income in all periods of the study. 

The economics of the size of plant operation in the 
industry is revealed to be a complex interrelationship of 
a number of factors such as size of market served and 
type of equipment used; managerial skills and market 
acceptance of the product are also thought to bear on this 
issue. 

The two product “revolutions” made significant changes 
in the market. Of these two, the lacquer “revolution” made 
the greatest impact on both the markets and the procedures 
in the paint and varnish industry. The latex “revolution” 
was marked by inroads of this new type paint, but the 
effect on the markets and output was not as clearly indi- 
cated as the earlier innovation of lacquer products. 

The National Paint, Varnish and Lacquer Association 
was found to be a merchandising minded group of men who 
set themselves to specific goals and tasks aimed at in- 
creasing the total consumption of paint. Practises of in- 
dividual manufacturers aimed at increasing sales have 
reflected both imagination and resourcefulness. Not the 
least of these has been the holding of the price line on 











paint products, the index of prices of paints rising less 
than that of all commodities. 

An examination of the customers of the paint industry 
found that maintenance construction, new construction, 
and the automobile and automobile repair market accounted 
for almost half of the sales of the industry. 

Trends toward concentration and market control within 
the industry are suggested, and while the industry has thus 
far escaped charges of conspiracy and restraint, the nar- 
rowing of control of the industry’s output is indicated from 
the statistical analysis undertaken. The possibility of 
domestic control was found to be significantly enhanced 
by the high level of foreign tariffs in existence throughout 
the study. 

In terms of sales volume, the manufacturers’ own 
branches have been the primary channel of distribution 
and the merchant wholesaler has experienced a relative 
decline in the market place. It was observed that the 
merchant wholesaler experienced the highest operating 
costs of all of the wholesale channels recorded. The ex- 
pense ratios of the manufacturers’ branches, however, 
were found to be surprisingly close to those of the whole- 
saler, thus suggesting the probable desire for control 
rather than inexpensive distribution in accounting for the 
increasing markets served by the manufacturers’ branches. 

196 pages. $2.55. Mic 58-4577 


A MARKET DEVELOPMENT PROGRAM 
FOR CUT FLOWERS 


(L. C. Card No. Mic 58-611) 


Ronald Gatty, Ph.D. 
Cornell University, 1957 


Problems of florists are reviewed in connection with 
the possibilities for market expansion of the cut flower 
trade. Market development is considered in terms of 
changing the product or method of sale and in terms of 
changing consumer attitudes. 

The possibilities of market expansion appear to lie 
mainly in the development of a relatively non-seasonal, 
regular home-use market. A survey reveals, however, 
that consumers are not using more cut flowers in home 
decoration in large part due to a lack of knowledge about 
flowers or lack of desire for them. It is believed that a 
long-range consumer education would do a great deal to 
overcome this. 

Consumer education is particularly practical and in- 
expensive when operated through the public schools. A 
test youth education program in flowers was initiated and 
operated in the schools of three cities in the spring of 
1956. Students from the second grade through high school 
attended one lecture and a workshop type of class in which . 
each child made a flower arrangement. Regular art teach- 
ers directed the classes and encouraged students to take 
home their arrangements with the objective of indirectly 
educating the parents. All flowers were donated by florists 
from seasonally surplus stock. 

The school flower projects proved popular with florists, 
teachers, students and parents. Since this test program 
was initiated, similar programs have been adopted in over 
sixty cities. With the knowledge that school flower projects 
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will probably become established permanently in many 
parts of the nation, recommendations and cost estimates 
are formulated to aid florists establish the program on 
both a local national level. However, it is emphasized 
that the program cannot be fully effective unless florists 
merchandise both flowers and floral supplies specifically 
for the home-use market. 93 pages. $2.00. 


AN EVALUATION OF THE ACCOUNTING 
PROVISIONS CONTAINED IN THE OHIO 
GENERAL CORPORATION LAW 


(L. C. Card No. Mic 58-534) 


Joseph Ellzey Hampton, Ph.D. 
The Ohio State University, 1957 


In addition to providing the authority for individuals to 
use the corporate device for the conduct of business, cor- 
poration statutes contain regulatory requirements designed 
to protect the rights and interests of investors. Regulation 
is necessary because the corporation is legally an entity 
apart from the creditors and owners who provide the cap- 
ital with which it operates. Requirements relating to 
accountability and disclosure are a means of safeguarding 
the rights of investors. 

The evaluation of the propriety of any legal requirement 
must be in terms of the public interest. Since the corpo- 
rate form of organization is predicated upon an assumption 
of continuity, a permanent division between invested capi- 
tal and earnings is necessary. It is in the public interest 
that the statutes recognize this distinction in the require- 
ments relating to legal (stated) capital, surplus, dividends, 
and share acquisitions. In addition, these requirements 
must insure an accurate accountability and disclosure of 
those transactions which affect the corporate equities. 

The present Ohio General Corporation Law is not en- 
tirely satisfactory since it is contrary to the public inter- 
est in the following instances: (1) It permits the allocation 
of owner contributions of capital to a capital surplus ac- 
count which may then be used as a basis for dividend dis- 
tributions. (2) It permits an improper use of capital sur- 
plus in the elimination of a deficit in earned surplus. 

(3) It permits the payment of dividends while there is a 
deficit in earned surplus. (4) It does not provide adequate 
limitations upon the reduction of stated capital through 
the acquisition of treasury shares. (5) It does not provide 
adequate restrictions upon the carry-over of surplus in 
mergers and consolidations. (6) It does not require an 
adequate disclosure of essential information in annual 
reports. (7) The meaning of terms used in the Code is 
not always clear. (8) The intent of the Code is not always 
readily apparent. 

The following proposals are set forth as the most de- 
sirable requirements to be embodied in the corporate 
code. (1) Stated capital should represent the amount of 
assets contributed by owners for shares and by others 
making gifts or donations of property. The stated capital 
of each share outstanding of a particular class should be 
the average amount paid in for shares of that class. Cor- 
porate stated capital should be increased upon issue of 
shares and transfers from surplus, and it should be re- 
duced upon the reacquisition of shares and in instances 





where formal approval is obtained from owners. (2) Sur- 
plus should represent the amount of assets derived from 
earnings and retained in the enterprise. The elimination 
of a deficit in earned surplus should be accomplished only 
upon approval of owners to reduce stated capital by an 
amount equal to the deficit. (3) A dividend should repre- 
sent a distribution of assets in an amount no greater than 
earned surplus. Transfers from surplus for share divi- 
dends should be equal to the stated capital of the shares 
issued unless regulatory agencies require a different 
amount. (4) Share reacquisitions should represent capital 
adjustments. Stated capital should be reduced by the stated 
capital of the reacquired shares. (5) In mergers and con- 
solidations the pooling of interest concept should be recog- 
nized. When fair values are assigned to the assets, a 
carry-over of surplus should be prohibited. (6) The finan- 
cial position and operating results should be disclosed 
through a balance sheet and an income and surplus state- 
ment. Disclosure should be made of the amount of stated 
capital, share distinctions, and surplus restrictions. 

119 pages. $2.00. 


AN ANALYSIS AND EVALUATION OF THE 
MARKETING ORGANIZATIONS, POLICIES, AND 
PROCEDURES OF SELECTED ACCIDENT AND 

HEALTH INSURERS 


(L. C. Card No. Mic 58-551) 


Suzanne Schirrman McWhorter, Ph.D. 
The Ohio State University, 1957 


There were 657 commercial insurance companies un- 
derwriting accident and health insurance in 1955. Their 
net annual premium volume on these contracts was $2.8 
billion, representing an increase of 115 per cent over 1950. 
The marketing problems encountered by these firms in 
this rapid expansion created an immediate need fora study 
of the marketing organization structures, policies, and 
procedures used in the sale of accident and health insur- 
ance. This investigation was undertaken to fill that need. 

The study was conducted as a field research problem. 
Forty-three insurers participated in the research. Their 
sales accounted for 58.2 per cent of the total. These firms 
were selected on the basis of size as measured in premium 
volume; market area served, whether national, regional, 
or local; and type of insurer. Personal interviews with 
156 executives of these firms provided the data for analy- 
sis. The approach used was that of a sales management 
view of the performance of certain marketing functions. 
The five functions studied were selling, underwriting, 
marketing research, premium billing and collecting, and 
claim adjustment and supplemental services. 

It was found that four basic marketing organizations 
were used to accomplish these functions. These were the 
general agency, managerial, direct writing, and mail order 
systems. In some companies these were supplemented by 
the use of brokers, vending machines, and leased booths. 
All types of individual and group insurance policies were 
sold by the basic organizations, but only limited accident 
policies were sold through vending machines and leased 
booths. Group insurance in most companies required a 
separate sales organization or the use of technical staff 
advisory supervision. 
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The supervision of field sales forces was found to be 
either centralized or decentralized, and consisted of line 
supervision or staff advisers. The locations from which 
the supervisors operated were the home office, branch 
office, or group office. 

Although a definite trend toward promotional advertis- 
ing was indicated, both institutional and promotional ad- 
vertising were used. Codperative advertising with agents 
proved successful in all companies utilizing it. Some 
firms had achieved outstanding success with direct mail 
promotional advertising. 

Underwriting is the selection of risks by the insurer. 
This function was most frequently performed at the home 
office. For the group coverages, however, wide use of 
branch or group offices was utilized by the larger com- 
panies to provide rapid service. Some of the more simple 
contracts were underwritten by the agent in some firms. 

Claim adjustment was performed at the home office or 
in the branch, group, or claims offices. Group coverages 
were frequently adjusted at the decentralized locations to 
provide rapid service. Some firms permitted the sales 
representative or the employer-policyholder to adjust 
claims. 

Premium billing was usually performed at the home 
office. Premium collections, however, were made at the 
branch and group offices as well as at the home Office. 
Several insurers also permitted sales representatives to 
make collections. : 

It is concluded that the present marketing organization 
structures, used singly or in combination, provide adequate 
flexibility for the marketing needs of all accident and health 
insurers. The smaller companies are restricted to the 
use of the general agency or mail order systems. The 
larger companies have freedom of choice although it is 
evident that firms having annual premium volume in ex- 
cess of $25,000,000 require a decentralized marketing 
organization. The most serious needs in the marketing of 
accident and health insurance are adequate marketing re- 
search, increased use of management planning staffs, and 
the more efficient use of advertising. 281 pages. $3.65. 


A NEW SINGLE SAMPLING PLAN BY 
VARIABLES (BASED ON X AND R) 


(Publication No. 24,508) 


Loring Goodwin Mitten, Ph.D. 
The Ohio State University, 1951 


The dissertation is concerned with a problem in statis- 
tical quality control. Specifically, a new sampling statistic 
is devised which is applicable in those cases where lot 
quality is measured by the fraction defective. 

Currently available single sampling inspection plans 
(for use where lot quality is measured by the fraction de- 
fective) are of two general types -- plans by attributes 
and plans by variables. The plans by variables offer a 
considerable sample size advantage over equivalent’ plans 
by attributes. However, currently available plans by vari- 
ables require the calculation of the sample mean and 
standard deviation. The latter statistic presents quite a 
computational problem, particularly on a routine “at the 





inspection bench” basis, when compared with the simple 
acceptance procedures of plans by attributes. 

In an attempt to overcome the objections to the calcu- 
lation of the sample standard deviation and at the same 
time retain most of the sample size advantage of conven- 
tional plans by variables, a new sampling statistic is pro- 
posed which is based on X (the sample mean) and R (the 
mean of the ranges of the n subsamples, each of size n’, 
into which the total sample is randomly divided). 

The new variable, v (= X + kR, where k, the “acceptance 
criterion,” is a constant for a given sampling plan), is 
shown to have an approximately normal distribution in 
random sampling from a normal population. Investigation 
shows that a subsample size of five comes very close to 
minimizing the deviations of the distribution of v from 
normality and minimizing the total sample size, N. The 
distribution of v (assuming sampling from a normal popu- 
lation) is calculated by numerical methods from the dis- 
tributions of X and R for selected values of k and N (using 
n'= 5). The error introduced by assuming v to be nor- 
mally distributed is calculated, and the results are pre- 
sented in both tabular and graphical form. The author 
concludes that the errors introduced by assuming v to be 
normally distributed are acceptably small (for most in- 
dustrial quality control applications) when N 2 20. It is 
shown that the conclusions reached concerning the varia- 
ble v are also true for the variable v’ (= X - kR). 

Assuming v and v’ to be normally distributed in sam- 
pling from a normal population, acceptance procedures 
for one- and two-sided tests are derived. These accept- 
ance procedures do not require a knowledge of population 
parameters. Relationships are derived which enable one 
to calculate the O.C. Curve of a sampling plan with given 
values for N and k. Equations are derived from which N 
and k may be calculated when two points on the O.C. Curve 
of a desired sampling plan are given. 

A nomograph is derived and presented to simplify the 
calculation of N and k, two points on the O.C. Curve given. 
A method of using the nomograph to determine points on 
the O.C. Curve of a given sampling plan is also developed. 

An approximate acceptance procedure is developed for 
the two-sided test which greatly simplifies it. The error 
introduced by the approximate two-sided acceptance pro- 
cedure is calculated and shown to be small under certain 
conditions. To simplify the application of the exact two- 
sided test, a nomograph is presented, and several methods 
of using the nomograph are described. 

The new single sampling procedure is compared with 
equivalent single and sequential sampling plans by attri- 
butes and with equivalent conventional single sampling 
plans by variables. The comparison reveals that the new 
procedure offers a substantial sample size advantage over 
the attributes plans, the advantage increasing with in- 
creasing discriminating power for the plans compared. 
The attributes plans require an increase in sample size 
on the order of 50 to 200 per cent (over equivalent plans 
of the type developed in the dissertation). However, the 
acceptance procedure for the new type of plan is more 
complicated than is the acceptance procedure for single 
plans by attributes. Some crude cost comparisons be- 
tween the new type of plan and single plans by attributes 
are given. An additional disadvantage of the new proce- 
dure (a disadvantage shared by conventional sampling 
plans by variables) is the necessity for assuming the sam- 
pled populationto be normally distributed -- an assumption 
not required by attributes plans. 
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The new procedure is shown to require a larger sample 
size (about a 15 to 30 per cent increase) than conventional 
single plans by variables. However, the new procedure 
substitutes the mean range (R) for the sample standard 
deviation (which is required by conventional variables 
procedures), with consequent simplification and savings 
in the acceptance procedure. A rough cost comparison 
between the two types of plans is undertaken. 

It is concluded that the new procedure offers economic 
advantages over presently available procedures when 
(1) the assumption of normality of the sampled population 
can be justified; (2) a sampling plan of high discriminating 
power is required; (3) inspection costs per unit are high; 
and (4) the calculation of the sample standard deviation is 
costly, inconvenient, or otherwise undesirable. 

The dissertation contains 23 tables, 9 graphs, 2 nomo- 
graphs, 209 numbered equations, and 11 illustrative exam- 
ples. 160 pages. $2.10. Mic 58-4578 


1, Equivalent sampling plans have identical (or nearly 
identical) operating characteristic (O.C.) curves. 

Abstract published by special arrangement with The 
Ohio State University. 


STORE HOURS IN RETAILING WITH PARTICULAR 
EMPHASIS ON NIGHT OPENINGS 


(L. C. Card No. Mic 58-561) 


Leonard Willis Prestwich, Ph.D. 
The Ohio State University, 1957 


For the purposes of the study, the term “store hours” 
was defined as including night openings, Sunday openings, 
daytime schedules, days per week open for business, and 
total store hours per week. The object of the study was 
to investigate and analyze the various phases of the prob- 
lem of store hours in relation to legal environment, cus- 
tomers, employees, and various areas of retail store 
operation, including advertising and selling, merchandising, 
service, and personnel management. The specific objec- 
tive with regard to night openings was to determine (1) 
whether nighttime shoppers are significantly different 
from daytime shoppers; (2) if so, the nature of that differ- 
ence; and (3) how a knowledge of such differences as may 
exist would aid the retailer in maximizing profits from 
night openings. 

The methods used in gathering data were (1) a thorough 
study of available literature on the subject, (2) consumer 
surveys, (3) analysis of store records, and (4) interviews 
with retail executives. The available literature in the 
field, particularly reports of previous studies, was helpful 
in planning the original research. 

Two consumer surveys were conducted. In the first, 

a house-to-house, personal-interview type, a representa- 
tive sample — 1,147 heads of households in and around 
Salt Lake City, and 405 in and around Provo, Utah — was 
interviewed. This research was designed to reveal shop- 
ping habits, opinions, and preferences in hours, and also 
to permit a comparison between daytime and nighttime 
shoppers. The second study was an in-store survey of 
676 nighttime shoppers taken while customers were shop- 
ping after 6 P.M. in selected stores in Provo. This study 
was designed to shed further light on the subject and to 





serve as a check on the findings of the house-to-house 
survey. 

Per hour nighttime volume and per hour daytime vol- 
ume were determined from the sales records of a selected 
store in Provo for each month of a two-year period. Inter- 
views with retail executives in Utah aided in guiding the 
research and in analyzing the findings. 

The major conclusions reached as a result of this 
study are as follows: 

1. The nighttime shopper is significantly different 
from the daytime shopper with respect to income group, 
age group, marital status, occupation of breadwinner, and 
other important factors. 

2. Knowledge of these differences can be used advan- 
tageously to increase the profitability of night openings. 
This information would aid in increasing the effectiveness 
of advertising, display, personal selling, special-purpose 
publicity, buying and pricing, and customer services. 

3. The profitability of night openings depends upon the 
circumstances, but they can usually be made profitable if 
not pushed beyond the real needs and desires of consumers. 

4. Working hours represent a negative factor in the 
job situation from the point of view of retail employees 
and contribute to the problem of attracting and retaining 
qualified people in retailing. Dissatisfaction with night 
work is not sufficient to warrant withdrawing this service 
from customers. 

2. The opinions, preferences, and attitudes of consum- 
ers in the trading area should be considered carefully in 
setting local store-hours schedules. Consumer surveys 
can provide much useful information in this regard. Spe- 
cific recommendations for merchants in Salt Lake City 
and Provo, Utah, are given in the study. 289 pages. $3.75. 


ECONOMICS, FINANCE 

FLUCTUATIONS IN U. S. CORPORATE INVESTMENT 

AND FINANCE, 1931-1950: A SOURCES AND USES 
OF FUNDS ANALYSIS 


(L. C. Card No. Mic 58-852) 


John Chase Dawson, Ph.D. 
Cornell University, 1957 


This study presents sources and uses of funds data 
assembled for the 1931-50 period, both for corporations 
as a whole and for three broad industrial subgroups: 

(1) manufacturing and mining corporations, (2) a utilities 
group consisting of railroad, gas and electric, and com- 
munication corporations, and (3) trade, service, and mis- 
cellaneous corporations. These data are analyzed histor- 
ically and then examined for correlations by means of 
graphs. Finally, the sources and uses account is analyzed 
to indicate various ways in which finance can influence 
investment. 

The historical analysis first separates the various 
means of financing investment into internal (inside) sources 
of funds and external (outside) sources of funds. Then each 
of these is analyzed into components. In discussing corpo- 
rate cyclical behavior the data are related to the bears, 
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bulls, and sheep analysis of transactor discretion pre- 
sented in A Study of Moneyflows in the United States, by 
Morris A. Copeland (New York: National Bureau of Eco- 
nomic Research, 1952). 

The data show that the proportion of corporate invest- 
ment financed from internal funds has averaged about 
three-fourths in peacetime years and does not appear to 
be increasing. Among the subgroups manufacturing and 
mining tends to predominate in the investment and financ- 
ing fluctuations, but the trade, service, and miscellaneous 
group leads in several of the cyclical turns. Since World 
War II, corporations have borrowed extensively at long- 
term, but at short-term they have on balance been lenders, 
lending more via trade credit than they borrowed via trade 
and short-term bank debt. In recent years variations in 
financing have been cushioned increasingly by corporate 
holdings of Federal obligations rather than »y cash bal- 
ances. 

Corporations behave passively when they merely invest 
their inside funds; they are active when funds obtained 
from external sources vary directly with investment. In 
this sense corporations as a whole were passive during 
the depression years 1931-35. They were active contribu- 
tors to the cyclical movements of 1936-38, although there 
is evidence that they were having difficulty in financing 
investment during 1936 and 1937. In the postwar period 
through 1950 the active years were 1946 and 1949. 

The correlation analysis of the data is done by graphic 
overlays of the various time series. Four correlations 
are shown: (1) profits and investment, (2) long-term bor- 
rowing and fixed investment, (3) short-term borrowing 
and inventory investment, and (4) net external sources of 
funds and the reduction of liquid assets. There is evidence 
of good correlation in the case of the first of these for 
corporations as a whole and in the case of the third and 
fourth for some of the corporate subgroups. 

The influence of finance on investment can be analyzed 
by considering the extent of corporate discretion over 
sources and uses of funds; corporations cannot have con- 
trol over their investment unless they also have control 
over the means of financing it. Broadly, internal funds 
are not under corporate control; external funds are largely, 
though not completely, under corporate control. This par- 
tial lack of control over the means of financing provides 
channels by which investment can be influenced. 

Two such channels are specified. A financial squeeze 
on investment may occur when inside funds turn out to be 
less then anticipated. This situation maybe evidenced by 
extensive reduction of liquid assets. Or, a squeeze may 
accompany financial market conditions in which lenders 
refuse to lend. In addition, corporations may refuse to 
finance themselves if pressure to maintain liquidity is 
strong, even though quite able to do so. Since interest 
rates are not necessarily involved, these channels stand 
in marked contrast to those of orthodox investment theory. 

Appendix material deals extensively with estimating 
methods and problems. 236 pages. $3.05. 








MONETARY POLICY AND SALES FINANCE AND 
SMALL LOAN COMPANIES’ FUNDS, 1949-1954 


(Publication No. 24,902) - 


Ray Edward Dawson, Ph.D. | 
Northwestern University, 1957 


The question of how a tightening credit structure af- 
fects the operations of consumer credit institutions has 
been a point of debate between advocates of selective and 
general credit controls. This study analyzes the effect of 
a restrictive monetary policy upon the volume, sources, 
and cost of funds of sales finance and small loan compan- 
ies. It is limited to the period between December 31, 1948 
and June 30, 1954, which includes a period before and after 
the period from March 1951 to June 1953 during which a 
restrictive monetary policy prevailed. 

Questionnaires were sent to one hundred companies 
(fifty-one replied) to determine quantitatively and qualita- 
tively what effect monetary policy had on their funds. This 
study is a compilation and analysis of their answers. 
Quantitative portions of the study deal with the amount, 
source, and cost of funds. Qualitative portions represent 
the expression of opinions by financial officers about their 
companies’ actual and anticipated experiences in the money 
market during the 1951-1953 period and how these altered 
their financial operations. Companies were segregated 
into sales finance and small loan groups, then further 
broken down into size groups. As analysis of each division 
was made, qualitative and quantitative data were integrated 
to determine if variations were reactions to changing mon- 
etary policy. 

Major findings were that the amount, source, and cost 
of funds to these companies were influenced to some de- 
gree by monetary policy. Of the three phases, amount of 
funds was least affected, source of funds more, and cost 
of funds most significantly. There was no discernible. 
limitation in the total amount of funds used by these com- 
panies as an entity, but some companies were unable to 
raise all the funds they wanted at rates they were willing 
to pay. This limitation was more than offset by the fact 
that larger companies could obtain additional funds at all 
times. The only possible limitation was of an indirect 
nature, caused by changes in terms of credit to the con- 
sumer which were made under the influence of monetary 
policy. 

Monetary policy caused significant changes in the 
source of funds of medium and large sized companies. 
There was a relative shift from short-term to long-term 
debt, the larger the firms the greater the shift. Except 
for the three largest sales finance companies this was 
largely the result of factors influenced by monetary policy, 
namely, instability of interest cost and uncertainty about 
future availability of short-term funds. These caused 
interest rate differentials between short-term and long- 
term funds to disappear in the eyes of these companies. 
The degree to which companies shifted sources depended 
on the alternate sources available. 

Cost of short-term funds increased about one per cent 
and long term funds about three-quarters of one per cent 
from December 31, 1950 to June 30, 1953. In about half 
the sales finance companies increased costs were trans- 
ferred, at least partially, to the consumer. Other compa- 
nies either absorbed or found another way of offsetting it. 
In a few cases the increased cost made it unprofitable to 
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borrow additional funds from higher cost sources but if 
subordinated funds were combined with other sources it 
still resulted in a profitable borrowing package. Interest 
rates for marginal companies approached the rate of 
earnings on assets. 

The usual supply and demand relationships in the money 
market seemed to make funds unavailable to some compa- 
nies during this stringent period. They also seemed to 
make borrowed funds unprofitable for some companies 
unable to pass on the increased cost to the consumer. The 
main result of this particular period of restrictive policy 
seemed to be in the area of adjustments companies made 
to unequal effects this policy had on different segments of 
the money market. 437 pages. $5.60. Mic 58-4579 


THE TAX SYSTEM OF IRAQ: A STUDY OF 
TAXATION IN A DEVELOPING COUNTRY 


(L. C. Card No. Mic 58-643) 


Tariq El-Mutwalli, Ph.D. 
The American University, 1957 


The Problem 





The dissertation’s principal objective: present detailed 
description, analysis, and appraisal of present Iraqi tax 
system to determine its compatability with economic 
development of the country and other important economic 
objectives, particularly capability of the tax system to 
accelerate or retard rate of economic activities initiated 
by the Development Board, and to recommend modification. 





Procedure 


Presented in three parts - twelve chapters, excluding in- 
troduction, conclusion, statistical appendix. Part One, 
Chapters II-III. Historical, political, governmental, legal, 
economical fiscal background. Part Two, Chapters IV-XI. 
Tax system’s factual and analytical analysis. An over- 
view; then individual taxes (income, property, agricultural, 
customs, excises, stamp, social security and pension, 
local and municipal). Part Three, Chapters XI-XIII. 
Economic analysis. Tax system’s incidence and effects; 
then reference to economic development and other impor- 
tant economic and social objectives. Investigation methods 
are descriptive and analytical. Throughout an attempt is 
made to follow quantitative analysis’ technique. (113 ta- 
bles, 2 charts) | 


Findings 





Iraq is rich in natural resources, sparsely populated. 

Has economy characterized by being underdeveloped and 
dependent; however, this is changing rapidly under impact 
of increased oil revenue and high level of investment fi- 
nanced by it. (Approximate rate public capital accumula- 
tion: 20% per annum.) ) 


Iraq’s contemporary tax structure: schedular income tax, 
local urban property tax, consumption tax (Istihlak) on 
agricultural and animal produce, customs duties on im- 
ports, excises on alcohol, tobacco, motor spirits, salt, 
cement. Minor taxes: stamp duties, social security, 


pensions. Municipalities and local administrations have 
own taxes and surtaxes, plus central government’s taxes, 
allocated to them. 


Iraq’s existing tax system: characterized by dependence 
on indirect taxes, non-taxation of agricultural income and 
land, tax evasion, poor tax collection. Does not hamper 
process of economic development, nor prevent investment, 
foreign or domestic, in any sector. Bears heavily on con- 
sumer, encourages land and urban property speculation. 
Exerts least effect on redistribution of income and wealth. 
Not designed to foster and enhance economic activities, 
particularly private capital accumulation. Neither re- 
quired (because of oil revenue) nor adequate to finance 
any appreciable economic development investment in 
event oil revenue discontinued. Neither flexible nor effi- 
cient enough to adequately control economic activities, 
combat inflation. 


Government’s strong financial position resulting from — 
increased oil revenue is unique, encouraging factor in 
initiating and carrying out tax reform compatible to such 
a developing country. 


Conclusion 








Iraq’s tax reform should aim at creating tax system which 
encourages private capital formation, particularly in in- 
dustry; flexible and efficient to control level of economic 
activities, combat inflation; equitable with a degree of 
progressiveness capable of mitigating extremes in wealth 
and income, particularly in agriculture. 


Among tax measures advocated on grounds of fulfilling 
any or all aforementioned objectives: 


Abolishing Istihlak tax; introducing low but graduated land 
tax levied either according to productivity or area. An 
international expert advocated possibility of taxing agricul- 
tural income under income tax law. The author’s opinion: 
sound, if coupled with property tax for local governments, 
incentive taxes, inheritance taxes. However, politically 
unfeasible. 


Returning to global system of income taxation used prior 
1956 to eliminate discrimination in favor of profit arising 
from transactions in immovable property, inclusion of 
rental income in income tax base; refining tax rate struc- 
ture (individual and corporate) as existing structure is too 
steeply graduated reaching top level quickly; more scien- 
tific, liberal method of depreciation; concluding bilateral 
tax agreement to eliminate double taxation of foreign cap- 
ital. 


Subjecting urban land to property tax or special tax. Elim- 
inating property tax delinquence by imposing penality. 
Applying special tax on increment in land value resulting 
from general development of communities. 


Liberal import policy advocated. Import duties on neces- 
sities, essential production materials, lowered. Protec- 
tive tariff, relaxed, whenever seller’s market is developed 
and shortages become apparent. Duties on luxuries, 
raised, as anti-inflationary measure. 


Excises are high enough; doubtful if they can be increased. 


Sales taxes not recommended; difficult to administer. 
However, to penalize hording, excise or sales tax onjewels 
is important. 
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Levying specific tax on male servants whenever labor 
shortage experienced. 


Introduction of gift and inheritance taxes - justified by 
extremes of wealth, poverty. 


Importance of political consideration in taxation univer- 
sally recognized, always over-shadowing economic objec- 
tives. Played major role in determining Iraq’s burden of 
taxation more than any other consideration, i.e., equity, 
incentive, savings; however, in future, economic objec- 
tives should take precedence. Those responsible for de- 
veloping Iraq cannot ignore urgency of tax reforms, which 
help achieve balanced economic development with least 
social and economic injustice. 553 pages. $7.05. 


THE RESERVE BANK OF INDIA AND 
THE MONEY MARKET 


(Publication No. 24,440) 
G. T. Huchappa, Ph.D. 
New York University, 1955 


Adviser: Walter E. Spahr 


The fundamental proglems of Indian banking at present 
are: (1) the need to extend banking and credit facilities in 
all major sectors of the economy, and (2) the need for an 
integrated credit mechanism suitable to the requirements 
of India as a developing economy. Following the national- 
ization of the Reserve Bank of India in 1948 and the passage 
of the Banking Companies’ Act in 1949, the Reserve Bank 


has assumed a new role in the banking and credit structure 
of the country. One of the principal objects of this study 

is to examine the role of the Reserve Bank in the money 
market - to examine the operations of the Bank and to 
trace their effects on the promotion of sound banking and 
on the mobilization of the financial resources of India as 
an aid in the great task of national economic development. 

As a background for the study of the evolution and 
operation of the Reserve Bank, a brief description is given 
of the Indian banking system and of the rise of central 
banking in India. The observation is made that the Indian 
banking structure is still incomplete, although there are 
banking institutions of various types which are designed 
to meet the requirements of different sectors of the Indian 
economy. Modern banking institutions in India are largely 
concentrated in a few large centres of trade and industry, 
while large sections of the country, especially the rural 
areas, remain without adequate banking facilities. 

The Reserve Bank, as the central banking authority, 
was designed to foster the growth of sound banking in India 
and, through it, the economic progress of the country. 
After reviewing the constitution, functions, and structure 
of the Reserve Bank, a description is given of the Indian 
money market, of the role of the Reserve Bank as a bank- 
ers’ bank and in the control of credit, of its management 
of the financial operations of the Government, and of the 
regulation of banking under the recent Banking Companies’ 
Act. 

As a manifestation of the underdeveloped economy of 
India, the Reserve Bank, until recently, had a relatively 
limited role in the money market; and the commercial 





banks had relatively little recourse to the Reserve Bank 
as the lender of last resort. The Reserve Bank remained 
for many years, essentially, a Government’s bank; and, 
beyond its issuance of notes and management of the finan- 
cial operations of the Government, it did little to extend 
the banking facilities of India and to integrate the Indian 
money market. 
In recent years, however, the role of the Reserve Bank 

as a lender of last resort has expanded, and, assuming a 
continued development in the economy of the country and 
an increase in resources of the money market, the Bank 
should be able to exert considerable influence and control 
over the banking system, and through it, foster both the 
economic growth and stability of the country. It appears 
desirable that, besides the regulation of banking, attention 
be paid to other measures of extending banking facilities 
in India. Among other things, the organization of a Deposit 
Insurance Corporation and the extension of banking educa- 
tion and research appear essential if India is to have the 
benefits of a banking system adapted to her needs. 

210 pages. $2.75. Mic 58-4580 


LOCAL INCOME TAXATION IN THE UNITED STATES 
WITH SPECIAL REFERENCE TO THE STATE OF OHIO 


(Publication No. 24,505) 


Arthur Dellert Lynn, Jr., Ph.D. 
The Ohio State University, 1951 


Local income taxation is a recent development in the 
financing of American local governments. It is currently 
being utilized by cities in only three states, - Kentucky, 
Ohio, and Pennsylvania. St. Louis, Missouri, formerly 
levied a city income tax; its tax authority expired in 1950 
and has not been renewed. This tax development has oc- 
curred as a part of experimentation by local governments 
with various forms of non-property taxation as sources of 
additional revenue. 

Use of local income taxation, as is also true of other 
forms of local non-property taxation, can take place only 
within the scope of authority granted to local governments 
by the particular state within which they are situated. 
Such grants of taxing power may be either legislative or 
constitutional in character. In Kentucky, the occupational 
license tax levied by Louisville is authorized by legislative 
grant. This tax, while a license in form, may be classified 
as a local income tax. In Ohio, city income taxes are per- 
mitted by the constitutional grant of taxing power to cities 
in conjunction with the operation of the Ohio pre-emption 
doctrine, which permits cities to impose a tax in any field 
which has not been preémpted by the levy of the same or 
a similar tax by the state. In Pennsylvania, the passage 
of special enabling legislation in the case of Philadelphia 
and of general legislation covering other cases has given 
most Pennsylvania local governments the authority to levy 
local income taxes. The failure of local income taxes to 
spread into other jurisdictions may depend in part on a 
lack of local authority for the levy of this form of local 
non-property taxation. 

Philadelphia levied the first city income tax in the 
United States effective in 1940. The Philadelphia tax, 
which is the prototype for most of the later local income 
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taxes, applies to all the earned income of residents, to the 
earned income of non-residents originating within the city, 
and to net profits of professional and unincorporated busi- 
ness activity within the city. The income of corporations 
is not subject to city income taxation in Pennsylvania, that 
field having been preempted by the state. Attempts on the 
part of Philadelphia to tax unearned income have been 
invalidated by the courts. The present tax rate is 1 and 
1/4 per cent. This tax has become the city’s second larg- 
est source of revenue and has accounted for 26 per cent or 
more of its general revenue annually since 1945. 

In 1947, the Pennsylvania General Assembly enacted 
legislation (Act 481) permitting its local governments to 
tax most things not subject to state taxation; this permitted 
the levy of local income taxes. Under this authority, some 
230 Pennsylvania local governments have adopted local 
income taxes modeled largely after the Philadelphia tax. 

Turning to Ohio, Toledo levied a one per cent city in- 
come tax, effective March 1, 1946, which applied not only 
to the earned income of individuals and the net profits of 
unincorporated businesses but also to corporate net prof- 
its, that area not having been preempted by the State of 
Ohio. Five other Ohio municipalities have adopted and 
collected local income taxes. Columbus enacted a 1/2 of 
1 per cent tax on November 28, 1947, applying to income 
earned after January 1, 1948. Springfield adopted a one 
per cent tax on May 24, 1948, on income earned after June 
30, 1948. Youngstown adopted a 3/10ths of one per cent 
levy on June 30, 1948, effective July 1, 1948. Warren 
enacted an income levy at a rate of 7/10ths of one per 
cent, June 6, 1949, for the balance of 1949, and at a rate 
of 1/2 of one per cent for 1950. The Warren tax was not 
reenacted. Dayton, after its first attempt at local income 
taxation was invalidated by the Courts, adopted its current 
tax on May 23, 1950, effective July 1, 1950, at a rate of 
1/2 of one per cent. Thus five Ohio municipalities are 
currently levying local income taxes. Other Ohio cities 
have considered this form of taxation but as yet no others 
have actually levied and collected a city income tax. 

The tax ordinances of the Ohio cities are in general 
very similar. There are only minor variations as to what 
constitutes taxable income. One variation is the “exclu- 
sion” of $1040 from taxable income in the Springfield tax. 
This is not comparable with exemptions under the federal 
income tax in that if income exceeds the excluded amount, 
the entire income of the taxpayer is subject to the impost. 
The former Warren, Ohio, tax contained a $1200 annual 
exemption. None of the presently levied city income taxes 
analyzed in this study have exemptions analogous to those 
existing under the federal personal income tax. The other 
significant variations in Ohio local income tax ordinances 
deal with provision for credits mitigating the impact of 
multiple local taxation. 3 

In addition to Pennsylvania and Ohio, the Kentucky city 
of Louisville levied a similar tax, which for legal reasons 
is denominated an occupational license tax, effective July 
1, 1948, at a rate of one per cent. Effective July 1, 1950, 
Paducah, Kentucky levied a 1/2 of one per cent gross 
receipts tax which, as it applies to earned income, is 
similar to city income taxes. Where legal limitations do 
not prevent, city income taxation may become a spreading 
phenomenon as city governments turn to non-property 
taxation as a solution to their financial needs. 

In evaluating this tax development, the canons of 
taxation formulated by Adam Smith, ability, certainty, 





convenience and economy, provide a yardstick. In literal 
terms, city income taxes comply with Smith’s first canon. 
This fact does not necessarily mean that such taxes are 
in accordance with prevalent concepts of ability to pay 
taxation. The question of appropriate rate structures for 
city income taxes will be considered shortly. 

Turning to the other Smithian canons, city income 
taxes are certain and there are few ambiguities in the 
taxing ordinances. Since these taxes follow the withhold- 
ing system developed under the federal income tax, they | 
are relatively convenient for the majority of affected tax- 
payers. The canon of convenience suggests that where 
several levels of government levy income taxes, the tax 
base should be defined similarly to ease compliance prob- 
lems. 

As to the canon of economy, costs of collection ranging 
from 2 to 5 per cent of revenue are not unreasonable. 
Nevertheless, if audit and enforcement programs lag, low 
cost figures may indicate that the levying city is merely 
skimming the cream from the top of the bottle. The pos- 
sibility of high collection and compliance costs raises 
questions as to the propriety of such taxation on the part 
of small local government units of less than approximately 
20,000 population. | 

Little information is available on the cost of compliance 
with this form of taxation. Where such taxation prolifer- 
ates to the point that a multiplicity of small local govern- 
ments levy overlapping taxes, the liklihood of high compli- 
ance costs suggests careful review of alternative methods 
of financing government or the development of joint collec- 
tion procedures. If city income taxation is confined to 
metropolitan centers and overlapping is mitigated by the 
adoption of appropriate reciprocal credit devices, compli- 
ance costs are probably not an item of controlling signifi- 
cance. 

City income taxes overlap existing revenue sources. 

In every case these taxes overlap the federal income tax. 
They may overlap state income taxes. Such is not the 
case at present in Pennsylvania and Ohio. In Kentucky, it 
is. Even so, it is difficult to envisage any significant local 
non-property tax which would not overlap some existing 
state or federal tax. Complete separation of sources is 
hardly feasible in mid-twentieth century America. If 
separation of sources is rejected as unrealistic and if 
recognition is given to the fact that effective local taxation 
must be adjusted to taxable capacity, it would appear that 
overlapping taxation is largely unavoidable. 

These taxes permit a municipality to tap the resources 
of its own population and, in addition, to tax effectively the 
adjacent suburban areas from which the city working force 
is frequently drawn. In conjunction with other existing 
taxes, all persons and entities would seem to be covered 
by the Ohio taxes. 

The question arises as to what rate structure is appro- 
priate for city income taxes. This study concludes that, 
on balance, proportional rates should be retained. The 
following reasons may be noted: first, since localities 
vary in terms of taxable capacity, differential rates would 
tend to stimulate migration and further increase interju- 
risdictional differentials in taxable capacity. Progressive 
rates would tend to have a greater effect in this regard. 
Second, should federal, state, and local governments levy 
income taxes at progressive rates, the resultant total 
combined rate might very well become confiscatory, or 
almost so, as it affected upper-bracket income. Third, a 
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flat rate facilitates collection and minimizes fluctuations 
in yield. Fourth, because variation in the progression of 
the rate structure of the tax system as a whole is one 
possible technique to be employed in anticyclical fiscal 
policy, the use of progression should remain a federal 
function. Proportional rates maintain the neutrality of city 
income taxes and do not impede federal fiscal policy. 

In addition to these factors, it must be noted that legis- 
lative rate ceilings, presently in force in Pennsylvania and 
Kentucky, operate to prevent progression at the local level. 

Generally there are no exemptions from taxable earned 
income under prevailing city income taxes. This invites 
criticism. The inequity is somewhat offset by government 
expenditure policy and is mitigated by the low level of tax 
rates. Absence of exemptions reduces administrative 
costs. If rates are materially increased in the future, ex- 
emptions should be granted. At present rates, their ab- 
sence does not appear to be of compelling significance. 
With this tax, in the long run, exemption variation would 
afford an appropriate means of varying the yield to meet 
changing revenue needs. 

Problems of multiple territorial taxation can be largely 
solved either by state control, as has been the case in 
Pennsylvania, or by the development of reciprocal credit 
devices, as is occurring in Ohio. 

On the basis of this evaluation, it appears that city 
income taxes, while a rather blunt fiscal instrument, are 
essentially sound. These taxes make supplemental self- 
financing possible for city governments. 

Recommendations relating to city income taxation can 
be divided into two categories, one dealing with the policy 
of levying cities, the other dealing with state policy. Turn- 
ing te the first category: 


1. Local income taxation is an appropriate supplementary 
source of revenue for large and middle-sized cities. Mu- 
nicipalities with populations less than 25,000 to 50,000 
should consider fiscal alternatives carefully before adopt- 
ing a local income tax. 


2. Tax rates should be set on a low proportional basis. 
This recommendation is made in view of the narrow tax 
base, both from the point of view of area and of definition, 
the high quality of personnel required, and the potentially 
higher cost of administration of a progressive income tax 
at the local level. Statutory or constitutional uniformity 
requirements will frequently be controlling in this matter 
so that local initiative may be narrowly circumscribed. 


3. Exemptions should be held to a minimum to cut admin- 
istrative and compliance costs and to reduce unnecessary 
complexity as long as low rates are maintained. 


4. As far as possible, city income tax ordinances should 
conform with definitions and with collection and reporting 
techniques prevailing under the federal income tax. 


9. The impact of multiple local taxation of income should 
be mitigated by the adoption of local credit provisions. 


6. A city income tax, if adopted, should be considered a 
permanent part of a given city revenue system, and prop- 
erly trained, adequately compensated personnel should be 
hired. In addition, an adequate and continuing audit-en- 
forcement program should be instituted. 


The second category of recommendations, those relating 
to state policy, includes the following: 





1. Assuming the legality of local income taxation, the 
state must determine whether coordination of a patchwork 
quilt system of income taxation is to be left to the codper- 
ative impluses of levying cities or whether state control 
is required in the interests of uniformity. Assuming de- 
cision is made in favor of the latter, several subordinate 
questions must be resolved: 


A. Is a ceiling on the tax rate appropriate? 
B. Should ordinance uniformity be required? 


C. Is mandatory reciprocal deductibility on a uniform 
basis to be the rule, and, if so, which, to the extent 
that they differ, is to be given priority, the city 
where income is earned or the city of the taxpayer’s 
residence? 


These questions are considered in the order stated 
above, as follows: 

A. It is suggested that a rate ceiling is not appropriate 
in the initial stages of local income tax development within 
a particular state since the adoption of a ceiling operates 
to create a natural tendency to push local rates to the 
legal limit regardless of need. This power can well be 
held in reserve. Pennsylvania and Kentucky have estab- 
lished rate ceilings. Ohio has not done so thus far. 

B. With respect to the question of ordinance uniformity, 
there is a marked similarity in most city income tax ordi- 
nances which follow the Philadelphia- Toledo pattern with 
only minor deviations. The difficult formulation of astand- 
ard or model ordinance can well be deferred until experi- 
ence indicates more clearly the inadequacies of the present 
system. In this connection, the new ordinance of Toledo, 
Ohio, reflecting five years of experience, is well worth 
careful consideration by anyone faced with the problem of 
drafting a city income tax ordinance. 

C. Problems created by overlapping city income tax- 
ation may require state coordination. Pennsylvania has 
adopted a policy of legislative control regarding this prob- 
lem. Ohio levying municipalities appear to be gradually 
working out provisional solutions on their own initiative. 
To the extent that a state adopts uniform rules, it would 
seem most appropriate to grant priority to the city of the 
situs of earnings rather than to the municipality of tax- 
payer residence. This conclusion is based on the assump- 
tion that the revenue need of large urban centers is more 
acute than that of smaller fringe units. Giving the city of 
residence priority in this type of taxation merely stimu- 
lates the adoption of taxes by the circle of fringe suburbs 
around each central city. 

City income taxes provide one means by which cities 
may obtain significant supplemental revenue without de- 
pendence upon other governmental units. Provided that 
adequate personnel are obtained and efficient administra- 
tion is established, most defects of this revenue source 
can be corrected. The city income tax as it has developed 
in Pennsylvania, Kentucky, and Ohio in the last decade 
provides a useful addition to the rather restricted number 
of fiscally significant local taxes; its use provides an 
effective means for the fiscal implementation of municipal 
home rule. 314 pages. $4.05. Mic 58-4581 


Abstract published by special arrangement with The 
Ohio State University. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ECONOMICS) 871 





THE TAXATION OF RETAIL SALES IN THE 
UNITED STATES: AN EVALUATION AND 
COMPARATIVE ANALYSIS WITH SPECIAL 

REFERENCE TO THE STATE OF OHIO 


(L. C. Card No. Mic 58-711) 


_ Clinton Victor Oster, Ph.D. 
The Ohio State University, 1953 


As of March 1, 1953, thirty-one states, five Canadian 
Provinces, and more than 200 American cities were col- 
lecting retail sales taxes. Although most of the state sales 
taxes were adopted as emergency measures during the 
early years of the Great Depression, they later became 
permanent levies and their place in state tax systems now 
appears secure. In the fiscal year 1952, state retail sales 
taxes yielded more than two billion dollars and accounted 
for more than 20 per cent of all state collected taxes. If 
state expenditures continue to increase, there is a possi- 
bility that sales taxes will spread among the remaining 
states and that other states may increase tax rates or 
revise their present sales tax laws in order to make them 
more productive. | 

In view of the fiscal importance of the retail sales tax, 
the continuing concern with sales tax reform, and the pos- 
sibility of a further extension of this tax at federal, state, 
and local levels, the time seems opportune to examine the 
theory, the literature, and the experience gained from 
nearly two decades of state sales taxation in order to mar- 
shal the available data for an objective evaluation of the 
modern sales tax in terms of widely accepted criteria of 
a good tax or tax system. These criteria include equity, 
social and economic effects, revenue productivity certainty, 
convenience, and economy. The dissertation is a compari- 
son, in the light of these criteria, of the nature, operation, 
and performance of the Ohio sales tax with similar taxes 
in California, Illinois, and Michigan. These three states 
together with Ohio have the four most productive sales 
taxes in the United States. The base structure of these 
four state sales taxes represents all possible combinations 
of the important exclusions and exemptions. In addition 
these four states use all of the common methods of collec- 
tion and enforcement. 

A brief survey of the history of sales taxes indicates 
that this form of taxation is not a recent innovation. There 
is evidence that ancient Greece, Egypt, and Rome employed 
various forms of sales taxes. Since then, the practice of 
taxing sales has survived because the revenue productivity 
of a sales tax has a powerful appeal to governments in 
financial distress during periods of inflation or deflation. 
During and following World War I, sales taxation spread 
throughout Eruope and the rest of the world. The inade- 
quacy of the traditional revenue sources during the Great 
Depression and the inflationary years following World _ 
War II led many American states to adopt retail sales 
taxes in the face of considerable academic and popular 
opposition. 

Most of this opposition appears to center on the alleged 
inequities resulting from a regressive distribution of the 
tax burden. Several attempts have been made in recent 
years to estimate the effect of actual state retait sales 
taxes on family incomes. In view of the problems encoun- 
tered in the making of such estimates and the varying 
methods employed, the uniformity in the results is sur- 
prising. With minor exception, the regressivity which 





can be observed is very mild between incomes of $1,000 
and $10,000. If there is a food exemption, such as in Ohio 
or California, the impact of the tax, for the most part, 
appears to be proportional and even mildly progressive 
within the above limits. For incomes below $1,000 and 
above $10,000, the regressivity which can be observed is 
quite marked. However, the implications of this regres- 
sivity for policy are not clear because very little is known 
about the nature of the income or the recipient in the 
$1,000 or less class. In cases where the income is made 
up largely of government transfer payments or where the 
recipient incurs no other tax liability, this regressivity 
may be ignored. The effect of a progressive income tax 
offsets any advantages which large income receivers have 
from a sales tax. 

Any analysis of the equity of a tax should consider not 
only the distribution of the particular tax but also the 
distribution of the total tax and expenditure system. Recent 
studies have estimated that the combined federal, state, 
and local tax system is distributed progressively with re- 
spect to income and that the total expenditure system is 
distributed regressively. A regressive expenditure syster- 
is one in which the government services and transfer pay- 
ments are so distributed that the amount allocated to 
smaller incomes accounts for a larger percentage of such 
incomes than is the case with larger incomes. 

The social and economic effects of a retail sales tax 
and most other taxes, are so intricate that they are diffi- 
cult to trace. At the outset, crucial assumptions must be 
made in regard to the shifting and incidence of the tax. 
Although conclusive results are not yet possible, partial 
equilibrium theory provides a general framework of anal- 
ysis which suggests that retail sales taxes generally are 
shifted forward to consumers. There are, however, many 
institutional and economic factors which can either facili- 
tate or retard the shifting of a sales tax in the-short run. 

In markets which are not purely competitive, the 
sellers’ price policies become important considerations 
for shifting theory. For example, the widespread use of 
mechanical methods of pricing such as full cost or cost- 
plus would facilitate a prompt forward shifting of the tax 
in the short run if no significant barriers are present. 

To the extent that the tax is not a general tax, a barrier 
to forward shifting arises because consumers can make 
tax-free purchases. If the tax has numerous exemptions 
or if it is inadequately enforced, the tax is not general and 
retailers may experience some difficulty in shifting the 
tax. A similar problem arises along a state boundary if 
the adjoining state does not employ a sales tax. 

Declining or improving business conditions can retard 
or facilitate the forward shifting of a sales tax. Popular 
resistance to or acceptance of the tax can have a similar 
influence on the shifting process. Finally, the spending of 
the tax receipts by government is important; it affects 
not only aggregate demand but also the demand for indi- 
vidual commodities. As a result of this taxing-spending 
process, new expenditure patterns develop which can facil- 
itate the forward shifting of a tax on commodities where 
the demand has increased and retard it in instances where 
the demand has decreased. 

Traditionally, sales taxes have been indicted on the 
count that they distort the optimum allocation of resources 
by distorting prices. However, there are no 4a priori 
grounds for assuming that a sales tax is unique in this re- 
spect. A progressive income tax reduces the price (cost) 
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of leisure and liquidity in relation to the price of commodi- 
ties. As long as the substitution elasticities between dif- 
ferent commodities and between commodities, income, 
leisure, and liquidity are not known, any analysis of the 
distorting effects of alternative taxes is apt to be highly 
speculative. 

The deflationary effects and anti-inflationary possibili- 
ties of sales taxes are important for tax and fiscal policy. 
Unfortunately, economic analysis as yet does not yield 
conclusive results in regard to the net effects on prices, 
incomes, and employment of alternative taxes. Sales and 
income taxes can be either inflationary or deflationary 
under varying circumstances. Although the initial impact 
of any tax is apt to exert deflationary pressure, this result 
may be temporary during a period of relatively high em- 
ployment if the tax reduces output or if subsequent induced 
effects increase costs and/or incomes. For example, a 
progressive income tax may become inflationary if high 
marginal tax rates on business income weaken the incentive 
to reduce costs or induce additional business outlays which 
can be substracted from taxable income. A sales tax can 
also contribute to rising costs and prices by raising the 
appropriate price index to which wages and farm support 
prices may be linked. 

Aside from such induced effects, the distributional 
characteristics of a sales tax make it a somewhat more 
effective anti-inflationary measure than a progressive 
income tax. This is because a sales tax tends to tax dol- 
lars that would have been spent, whereas a progressive 
income tax tends to reach dollars that would have been 
saved. By the same token, if there is a problem in main- 
taining the private consumption component in aggregate 
demand, the enactment of a retail sales tax may aggravate 
the problem. However, any appraisal of the seriousness 
of such effects should consider the disposition of revenues 
as well as the adverse effects of alternative taxes. 

Historically, the revenue productivity of a sales tax 
often has been a controlling argument for its adoption. 

The ability of a sales tax to produce revenue under varying 
economic conditions depends upon the nature and the num- 
ber of exclusions and exemptions which are present. In 
order to limit the stage and scope of the tax base to the 
sale of tangible personal property at retail, all sales for 
resale, all sales to industrial consumers, and all sales of 
services must be excluded. Asa retailsalestax approaches 
these requirements in its operation, it becomes less pro- 
ductive. The presence of exemptions can make further 
inroads on the revenue productivity of a sales tax. 

Although the Ohio retail sales tax is far from being an 
unproductive tax, it nevertheless produces about one third 
less revenue from a given volume of retail sales than is 
common with the sales taxes of California, Michigan, and 
Illinois. A detailed comparison of the sales tax bases of 
the four states reveals that the combined impact of a food 
exemption and a more generous policy of excluding sales 
to industrial and agricultural consumers largely accounts 
for the smaller revenue productivity of the Ohio sales tax. 
During World War II the yield from the Ohio sales tax 
faltered more than that of the other three states because 
the revenue performance of a narrowly based tax is domi- 
nated by the sale of durable consumer goods such as auto- 
mobiles. 

Ohio’s narrow sales tax base provides the basis for 
considerable elasticity to meet future revenue require- 
ments. By broadening the Ohio sales tax base to 





approximate that of either California or Michigan, Ohio 
could increase annual collections by more than 60 per cent 
or maintain present yields with a tax rate of less than two 
per cent. 

Exclusions and exemptions not only reduce the revenue 
productivity of a sales tax, but the necessary definitions | 
also increase administrative and compliance problems. 
No matter how carefully drawn these definitions may be, 
there are always border-line situations where uncertainty 
arises. In some cases arbitrary rulings by the administer- 
ing agencies provoke litigation if the amount of tax liability 
warrants the expenses. The direct-use rule of Ohio and 
Michigan has provided the occasion for many difficult 
administrative rulings and judicial decisions. The Ohio 
sales tax excludes from tax liability the sale of tangible 
personal property to industrial consumers if such property 
is used directly in industrial or agricultural production. 
Neither marketing theory nor business practices offer 
much help in drawing the distinction between direct and 
indirect use. In contrast to the practice in Ohio and Mich- 
igan, the sale of machinery, equipment and tools to indus- 
trial consumers in California and Illinois incurs sales tax 
liability because such items do not become a physical in- 
gredient or component part of a product destined for sale. 
The ingredient rule has fewer administrative and compli- 
ance problems than the direct-use rule; it results ina 
broader and hence more productive tax base, but it also 
permits more tax pyramiding than the direct-use rule. 

From the standpoint of the consumer, the retail sales 
tax has many convenient features. The consumer is able 
to discharge his tax liability by paying small amounts at 
a time without any subsequent responsibility for filing 
returns, keeping records, or paying additional taxes. On 
the other hand, retailers may find the tax somewhat less 
convenient because they bear the brunt of the compliance 
responsibilities. They file the returns, keep the records, 
and transmit the money to the state. Ohio’s prepaid tax 
receipt method of collection is somewhat less convenient 
for retailers and consumers than a simple tax on gross 
receipts, for the handling and cancelling of the stamps can 
be the source of annoyance to both consumers and retailers. 
However, small retailers find that careful compliance with 
the prepaid receipt method can simplify the keeping of 
records showing taxable and non-taxable sales. 

Like any other tax, a sales tax generates two main 
types of administrative costs. They are state administra- 
tive costs and the compliance costs of retailers and con- 
sumérs. Consumer compliance costs, not to be confused 
with consumers’ tax liability, are relatively insignificant 
in monetary terms. Available studies indicate that re- 
tailers’ compliance costs range from 2.3 to 6.0 per cent 
of tax liability, but costs as high as 172 per cent are not 
unknown. There is a need for additional research in this 
area. The Ohio sales tax recognizes the importance of 
compliance costs by granting retailers a 2.0 per cent dis- 
count on the purchase of prepaid tax receipts. 

Of considerable interest to students of taxation are the 
features of Ohio’s unique prepaid tax receipt method of 
collection. The common practice is to levy the tax on the 
taxable gross receipts of retailers, but in Ohio the retailer 
cancels a prepaid tax receipt when making a sale. With 
the Ohio plan there are two broad kinds of state adminis- 
trative costs. In addition to the usual personal service 
and maintenance outlays, there are a series of costs which 
include the printing of the tax receipts, compensation to 
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private agents and county treasurers for selling the stamps 
to retailers, and outlays for redeeming cancelled tax re- 
ceipts presented by individual consumers and charitable 
organizations. In order to induce consumers to demand 
their portion of the tax receipt and thus assure complete 
collection, the Department of Taxation is authorized to 
redeem cancelled tax receipts at 3.0 per cent of the face 
value. 

Ohio’s personal service and maintenance outlays in 
recent years have been considerably lower than in other 
states. However, Ohio’s total administration costs are 
inflated by costs resulting from the use of prepaid tax 
receipts to a point where the cost of collecting $100 of 
sales tax revenues in Ohio are more than twice as high 
as in other states. For example, in the fiscal year 1952 
the cost of collecting $100 of sales tax revenues in Ohio, 
excluding vendors’ discounts, was $4.00; in California the 
cost was only $1.87. About three dollars out of every four 
spent for administration in Ohio result from the use of 
prepaid tax receipts. The cost of redeeming cancelled 
tax receipts accounts for more than forty per cent of total 
administration costs in Ohio. 

Interstate comparisons of administration costs have 
limitations because the data may not be strictly compara- 
ble and local conditions can vary. Furthermore, there is 
no reliable way of measuring the degree to which collec- ~ 
tions are complete in various states. Nevertheless, the 
disparity in costs appears great enough and has persisted 
long enough to warrant the conclusion that the prepaid tax 
receipt method of collection is more costly to administer 
than a simple gross receipts tax. If all consumers de- 
manded their portion of the cancelled tax receipts on all 
taxable transactions, the Ohio plan would provide for com- 
plete collections without the need for field auditors or for 
the filing of tax returns by retailers. However, the expe- 
rience in Ohio has demonstrated the need for both field 
auditors and tax returns. 

Although the Ohio plan is somewhat more costly than 
other methods, it is not without some unique advantages. 
There is a steady flow of revenue into the state treasury 
as retailers purchase the tax receipts. The prepaid fea- 
ture reduces the problems of delinquency on the part of 
retailers. Furthermore, there may be less evasion in 
Ohio, for the failure to cancel a tax receipt involves a 
greater hazard for an Ohio retailer than the failure of a 
California retailer to reimburse himself for sales tax 
liability owed on taxable gross receipts some time in the 
future. With the latter method, only field auditors can 
discover actual understatement of taxable gross receipts. 
Small retailers in Ohio find that they can simplify, in 
effect, the problem of keeping records of taxable and non- 
taxable sales by complying carefully with the cancelling 
requirement of the law. This feature is particularily im- 
portant when there are numerous exemptions and exclu- 
sions. 

This study provides a few inferences for sales tax 
reform. The rationale of a single-stage retail sales tax 
requires that all sales for resale and sales to industrial 
consumers be excluded. If this is not feasible, all sales 
to industrial consumers should be taxed possibly at nom- 
inal rates. There are no rational grounds for excluding 
consumer services which are distributed through retail 
outlets. The taxation of such services would simplify 
administration and compliance and would offset the revenue 
loss from the exclusion of sales to industrial consumers: 





Exemptions reduce the revenue productivity, increase 
the administrative and compliance problems, retard shift- 
ing, distort the allocation of resources, and undermine the 
object of a retail sales tax which is to tax consumer outlay. 
Although the exemption of food is subject to these limita- 
tions, it can be justified as a means of mitigating and even 
removing most of the income regressivity present in a 
retail sales tax. 

A quarterly tax on the gross receipts from retail sales 
is the least costly sales tax to administer and collect. All 
methods of collection require a vigorous field audit pro- 
gram to assure satisfactory compliance. Such compliance 
is necessary for considerations of taxpayer morale, equity, 
and shifting. 340 pages. $4.35. 
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There are many obstacles to United States investment 
abroad. Most countries have regulations which, in some 
way, restrict foreign investment and the terms under 
which investors can repatriate their profits. The objective 
of this thesis is to determine which factors investors be- 
lieve are obstacles, and to evaluate their importance. 

The flow of private investments across national bound- 
aries is determined by the decisions of numerous individ- 
ual investors. This thesis examines the nature and impli- 
cations of obstacles and evaluates their effect on decisions 
to invest. Whether an obstacle is a symptom of fundamen- 
tal disequilibrium, or the result of a policy of government 
to foster a particular objective, is shown to be unimportant 
to the potential investor compared with his estimate of how 
that barrier may affect his industry, his company and his 
possible investment. 

Obstacles may be classified in numerous ways. As 
construed here, there are two basic divisions: (1) natural 
obstacles which are essentially differences of language, 
mores, national sentiment and distance, and (2) obstacles 
created by policies of government. The latter stem from 
four major factors: (1) nationalism and socialistic philos- 
ophies, (2) opposition of domestic interests, (3) unsatis- 
factory past experiences, and (4) fundamental disequilib- 
rium in balance-of-payments. 

Data on investors’ attitudes toward obstacles are taken 
principally from two surveys in which the author partici- 
pated; one conducted by the National Industrial Confer- 
ence Board, and the other by the Department of Commerce. 
In addition, direct interviews and exchanges of correspond- 
ence with investors were undertaken. On the basis of data 
from investors’ replies to questionnaires, ratings of ob- 
stacles were developed to evaluate and compare their 
relative importance. 

A shift of emphasis is noted from the economic impe- 
rialism of the nineteenth and early twentieth century 
as practiced by the capital exporting countries to the 
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present-day economic controls practiced by both capital 
exporting and importing countries. The amount, geo- 
graphic distribution, and types of United States investment 
abroad, together with data on relative and absolute earn- 
ings are examined and presented with supporting tables. 

A large portion of foreign investments is held by relatively 
few investors. The large corporations require large mar- 
kets and raw materials and are better equipped to supply 
capital and technical know-how. 

Great variation is noted in the attitudes of investors 
with respect to the nature and importance of obstacles. 
They place special emphasis on taxes, exchange and trade 
controls, and the so-called foreign investment climate. 

In each category investors present conflicting views, some 
believing particular practices are barriers to investment 
and others citing these same practices as inducements to 
invest. Each investor faces factors which he related to 
his particular industry and company. An import restric- 
tion may seriously handicap the importer while aiding the 
manufacturer. 

The roles of such institutions as the International Mon- 
etary Fund, the International Bank for Reconstruction, and 
the Export-Import Bank are considered. A detailed ap- 
praisal of United States policies and programs leads to 
the conclusion that major changes in the desired direction 
are not likely to take place. The relation of the types of 
obstacles to the degree of economic development has been 
examined in some detail. In this connection, Colombia, 
France and India have been chosen as representative of 
different stages of economic development. They are ex- 
amined for the influence of foreign investments upon their 
development, investors’ views on obstacles, and the pros- 
pects for future foreign investment. 

In a free enterprise system, domestic or foreign pri- 
vate investments are made when the investor believes the 
return will be commensurate with the risk and with com- 
parative opportunities for investment elsewhere. The 
expected return may take various forms including imme- 
diate profits, new markets, maintenance of existing mar- 
kets or access to needed raw materfals. A country which 
seeks to develop beyond the capacity of its capital re- 
sources must, in many instances reduce existing obstacles 
in order to attract foreign capital. But the cooperation of 
exporting countries is also essential. 

Capital is international, and it flows across national 
boundaries unless insurmountable obstacles are placed in 
its path. 456 pages. $5.80. 


THE FINANCIAL HISTORY OF THE 
KENTUCKY UTILITIES COMPANY 


(Publication No. 25,035) 


James H. Stewart, Ph.D. 
University of Kentucky, 1951 


Three purposes predicated this study: (1) The Ken- 
tucky Utilities Company has occupied a prominent position 
in the Commonwealth for several decades; its historical 
events and economic adjustments have been and will con- 
tinue to be an integral part of Kentucky’s economy. (2) The 
company’s history has paralleled the industry’s growth; 
it was considered that a prototype would point up the 





industry and provide a specific frame of reference. 

(3) Competition, regulated monopoly, and public ownership 
have highlighted the changing public attitude toward this 
business. Reasons for these changes in attitude, nature 
of them, and adjustments to them are of increasing inter- 
est as the viewpoint toward other industries is subject to 
change. 

The financial history of the company - organized in 
1912 with existing plants in seven central Kentucky towns 
forming a core for further acquisitions and extensions - 
may be divided into two major periods: (1) the period of 
promotion and expansion under the aegis of Samuel Insull 
and the Middle West Utilities Company, from organization 
to the receivership of the parent company; and (2) the 
period since the early 1930’s. 

The economies of large-scale operation by electric 
stations centrally located to power a wide area constituted 
the theme for the growth of the company, but actual growth 
was spasmodic. KU was essentially an operating company; 
its common stock was owned by Middle West, one of five 
systems forming the Insull empire. The holding company 
brought together numerous and uneconomic properties, 
provided centralized purchases, allowed pooling of plant 
capacities, furnished highly trained specialists in legal, 
financial, engineering, and other fields, and served as an 
intermediary in financing. If KU was illustrative of the 
success of the device, its history also provided examples 
of many of the excesses, the correction of which was 
sought in such legislation as the Public Utilities Holding 
Company Act of 1935. 

Practices, then condoned but now condemned, were 
common. Assets were valued at par of securities issued 
to the parent for them. Write-ups supported stock divi- 
dends. Depreciation was underestimated. Cash dividends 
occasionally approximated reported earnings with inter- 
system sales of securities and services inflating the in- 
come. Prices paid to oust competing companies increased 
considerably in the boom of the late twenties. 

Recovery from the depression was slow, and agitation 
for municipal-ownership and rural electrification added 
to the financial difficulties. The years since the depres- 
sion have been marked by (1) steps toward eventual sepa- 
ration from the Middle West Corporation, an independence 
realized in 1949 when Middle West distributed as a partial 
liquidating dividend to its stockholders the common stock 
of KU, with KU operating an independent integrated system; 
(2) refinancing operations to lower fixed charges and in- 
crease the equity of common stock; and (3) continued and 
accelerated expansion, especially of generating and trans- 
mission facilities. 

The Lexington and Maysville systems were absorbed 
by 1941, and with them the company attained the territory 
which identifies it as one of the four principal utility com- 
panies operating within the state. KU’s integration into a 
single system has been strengthened by its absorption of 
numerous small systems within this territory, and the 
sale of practically all of the non-electric components of 
its business, and the interconnection of its eastern and 
western areas. 317 pages. $4.10. Mic 58-4582 
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ECONOMICS, THEORY 


AN EMPIRICAL TEST OF THE ACCELERATION 
PRINCIPLE: A STUDY OF THE RELATIONSHIP 
BETWEEN GROSS PROPERTY AND SALES 


(Publication No. 21,237) 


Paul Severt Anderson, Ph.D. 
University of Minnesota, 1957 


Presented in this thesis are an analysis of the operation 
of the acceleration principle in the real world, a criticism 
of previous empirical tests of the principle, and an empir- 
ical study of the relationship between capital assets and 
output. 

Fundamentally, the acceleration principle depends upon 
the relation between capital stock and output. When output 
increases, capital stock is added; thus net investment 
depends upon increases in output and not on the absolute 
level of output. Tabular illustrations of the operation of 
the acceleration principle in hypothetical situations are 
given in most business cycle taxts. | 

While a hypothetical example of the operation of the 
acceleration principle appears quite simple, certain con- 
ditions which are necessary for the operation should be 
emphasized. Most important of these necessary conditions 
is the existence of a stable relation between capital stock 
and output. This relation is the capital-output ratio. A 
second necessary condition is the existence of equilibrium 
before output increased. That is, the stock of capital 
should be at an equilibrium level with respect to output 
prior to the change in output. The third necessary condi- 
tion is the existence of sufficient time for capital adjust- 
ments to be made to match the output change. 

In the capital-output ratio, capital stock can be taken 
as representing a certain amount of capacity. There are 
at least three definitions of capacity which could be chosen, 
namely, absolute maximum, practicable, and economic 
equilibrium or optimum. The third, economic equilibrium 
or optimum capacity, seems to be the appropriate concept 
since it is the point of lowest average total cost. 

In the leading tests of the acceleration principle which 
have indicated failure, one or more of the necessary con- 
ditions was not taken into consideration. There were no 
attempts to determine the value of the optimum capital- 
output ratio for the industry being tested. In most of these 
tests it was not established whether equilibrium existed at 
the beginning of each test period. Finally, in most of the 
tests sufficient time was not allowed for capital adjust- 
ments to be made so that the actual capital-output ratio 
could be brought back to equilibrium. In these circum- 
stances failure was almost inevitable. 

Capital-output ratios of groups of large corporations 
in eight manufacturing industries from 1921 to 1954 were 
analyzed to determine whether stable optimum capital- 
output ratios were evident over this period. Values of 
optimum ratios were estimated by choosing ratios in “nor- 
mal” periods and by taking net investment rates as indica- 
tions that existing ratios were lower or higher than de- 
sired. It was concluded that fairly definite optimum ratios 
were indicated by the data and that these ratios remained 
quite stable over the period covered. 

- The results of this study of value capital-output ratios 
were compared with physical capacity-output ratios and 
with the results of other studies of value capital-output 
ratios. In general the results of this study were consistent 





with the physical ratios analyzed and with the results of 
the other studies of capital-output ratios. Probable rea- 
sons were offered for the divergencies which did occur. 

The central idea of this thesis was the concept of an 
optimum capital-output ratio. It was argued that this ratio 
is the heart of the acceleration principle. Empirical data 
appeared to substantiate the existence of relatively stable 
optimum capital-output ratios. It was concluded that em- 
pirical data do support the tendency of the acceleration 
principle but not in a simple, mechanical manner. 

115 pages. $2.00. Mic 58-4583 


LINEAR PROGRAMMING WITH STOCHASTIC YIELDS 
(L. C. Card No. Mic 58-1030) 
Wilfred Vardy Candler, Ph.D. 
Iowa State College, 1957 
Supervisor: Earl O. Heady 
The standard linear programming problem can be ex- 
pressed in matrix algebra as: 
To minimize Z= c’x 
Ax <b (1) 
and x>O 


subject to 


Where c is a (column) vector of net yields of unit 
levels of a set of activities, 

b is a vector of available amounts of the scarce re- 
sources, 

A is a matrix of the amounts of the scarce resources 
needed by the unit levels of the activities, and 

x is a vector of activity levels. 


This thesis considers the modified programming prob- 
lem where 


z= 7x 
and Ax <b (2) 
and x >O 


where is a vector, with expected value c and variance 
covariance matrix , and the other matrices have the same 
meaning as in (1). We consider (2) from the point of view 
of a person with an E-V indifference system, or risk aver- 
sion. For such a person satisfaction increases ceterus 
paribus as income increases or income variance, ,,, de- 
creases; that is, the objective is to minimize income 
variance for any given income. Thus the problem is: 








> 77,9 


To minimize (,,z ) 

subject to z=’x 

and Ax b (3) 
and zs @& 


Since the indifference system is not known in detail 
(3) is solved for all feasible values of z. 

A computing routine is developed, and an empirical 
example is presented. This example uses data originally 
presented by Freund,’ and it is shown that his solution 
satisfies (3). The new method differs from Freund’s in 
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that it finds tha values of x which correspond to all feasible 


values of z, whereas the previous method only solves 
(3) for a particular value of z. 131 pages. $2.00. 


1, Freund, R. J., The Introduction of Risk into a Pro- 
gramming Model, Econometrica. Vol. 24. pp. 253-263, 
(1956). 


EDUCATION 


EDUCATION, GENERAL 


A MASTER LIST OF TOPICS AND OBJECTIVES FOR 
GENERAL MUSIC IN GRADES 7, 8, AND 9 
AND THEIR RELATIVE 
IMPORTANCE IN GENERAL EDUCATION 


(Publication No. 24,224) 


James W. Anderson, Ed.D. 
Boston University School of Education, 1957 


Statement of the problem.-- The purposes of this study 
were: (1) to develop a master list of topics and objectives 
for general music in grades 7, 8, and 9; (2) to rank them 
in order of relative importance in general education; and 
(3) to draw from the findings implications for all areas of 
music education in junior high school. 

Research procedures.-- The writer built a check list of 
concepts, attitudes, and abilities everyone should have a 
chance to learn, from state bulletins, textbooks on music 
education, and books on music history, theory, harmony, 
conducting form, biography, acoustics, and the orchestra. 
In this study the curriculum items were evaluated as po- 
tential teachers’ objectives, and not as materials to be 
presented directly to pupils. Some of the items were defi- 
nitions, other statements of principles, still others con- 
cepts of various kinds. 

Three juries, composed of 25 general educators, 25 
directors of music education, and 20 professors of music 
education, respectively, evaluated the items as to their 
relative importance in general education. 

Arithmetical means were established for each item 
checked by the respondents of each jury. Comparison 
between means of juries on each was made according to 
the formula for the t test. 

Each of the respondents also indicated whether or not 
an item should be a direct objective of junior-high-school 
music. Percentages were calculated, and comparisons 
between percentages of each jury on each item were made 
according to the formula for a standard error of a differ- 
ence. 

The 471 items included in the study were ranked in 
descending order of (1) importance in general education, 
and (2) frequency with which the jurors thought the items 
should be direct objectives of general education in the 
junior high school, under each of 12 headings. 

Findings.-- 











1. Two hundred sixty-seven items received approval 
as objectives in the secondary school. 


. One hundred eighty-three items were selected for 
junior-high-school general music courses by more 
than 50 per cent of the combined juries. 


. All three juries showed surprising agreement on 
practically all items of the check list. 


. Items rejected by the juries tended to be highly 
technical. 





Conclusion.-- The evaluated master list of items should 
prove valuable to teachers and supervisors of music edu- 
cation and to curriculum builders in the field. Keeping in 
mind the amount of time locally available, objectives can 
be selected from those regarded by the juries as most 
important and most pertinent. Opportunities for musical 
activities and experiences can then be planned by means of 
which the pupils may achieve the objectives selected. 

375 pages. $4.80. Mic 58-4584 


THE IDENTIFICATION OF FACTS AND PRINCIPLES 
OF NUCLEAR ENERGY SUITABLE FOR INCLUSION 
IN THE SECONDARY SCHOOL CURRICULUM 


(Publication No. 25,007) 


Gene Atkinson, Ed.D. 
University of Houston, 1957 


Purpose of the Study. The major purpose of the study 
was to identify those facts and principles of nuclear energy 
which are of importance to all responsible citizens of the 
U.S. A secondary purpose was to construct a test which 
would measure understanding of these facts and principles 
by high school students. 

Procedures and Sources of Data. Facts and principles 
of nuclear energy were selected and retained only if they 
met six definite criteria. Statements were organized as 
nuclear processes, peaceful applications, and non-peaceful 
applications. Social implications of nuclear energy and 
concepts of physical science describing the structure of 
matter were deliberately excluded from the study. 

A rating scale containing the facts and principles was 
submitted to leaders in the field of nuclear energy selected 
from the areas of government, industry, research, science 
reporting, and science education. The jury (twelve persons) 
rated the facts and principles according to their importance 
to responsible citizens of the U.S. in the immediate future, 
and indicated desirability of the items for inclusion in the 
public school curriculum. | 

An objective type test was constructed to measure 
understanding of the facts and principles accepted by the 
panel of authorities. Test validity was reliant upon cur- 
riculum relevance and reliability. The test was admin- 
istered to seven classes of Houston high school students. 
The sample was considered a typical high school group 
with respect to age and I.Q., but was atypical in these 
respects: boy/girl ratio was high; background of science 
courses completed was high; percentage of students 
repeating the course was high (since a large part of the 
sample was enrolled in summer classes). The group of 
172 students who completed the test was used in deter- 
mining test reliability and item validity. 

Conclusions. 

1. Eighty-six facts and principles of nuclear energy 
in the areas of nuclear processes, peaceful applications, 
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and non-peaceful applications were rated to be of such 
importance that they should be understood by a majority 
of the responsible citizens of the U.S. in the immediate 
future. 

The five of these facts and principles which were rated 
the most important by a jury of authorities in nuclear 
energy are given below: 


























1. A nuclear chain reaction can be made very rapid, 
as in a bomb, or it can be slowed down so that the 
production of energy can be controlled. 


. Human life has always been exposed to radiation 
from radioactive material distributed thoughout 
the earth’s crust and from bombardment of the 
earth by cosmic rays from space. 


. Nuclear radiation cannot be seen, felt, or detected 
by any other of the natural senses. 


. If a reactor is to furnish power, the heat developed 
as a result of fission must be transferred out of 
the reactor into some form of engine. 


. Radioactive isotopes can be produced in a nuclear 
reactor. 


2. A test has been constructed which will reliably and 
validly measure understanding of the important facts and 
principles of nuclear energy by high school seniors. 

The reliability coefficient of the test, determined by 
the split-half method and the Spearman-Brown prophecy 
formual, was 0.88 with the sample used; the standard 
error of an obtained score was 5.10. Phi coefficients in- 
dicated that all except ten of the test items. discriminated 
satisfactorily between upper and lower halves of the sam- 
ple. Item analysis showed that all distractors on the items 
functioned, although some were weak. Coefficient of cor- 
relation was 0.30 between I.Q. and test scores. 

3. In the sample tested, students who had taken courses 


























in physics and/or chemistry understood the important 
facts and principles of nuclear energy significantly better 
than did students who had not had such courses. 


224 pages. $2.90. Mic 58-4585 




















A STUDY OF THE RELATIONSHIPS BETWEEN CREDIT 
IN CERTAIN HIGH SCHOOL MATHEMATICS AND 
SCIENCE COURSES AND VARIOUS ASPECTS OF 

SUCCESS AT THE MICHIGAN COLLEGE 
OF MINING AND TECHNOLOGY 


(Publication No. 24,244) 


Donald Hart Baker, Ed.D. 
Michigan State University, 1957 


This study was designed to discover and to make ex- 
plicit the relationships which may exist between the amount 
of credit a student possessed in certain high school math- 
ematics and science courses and various aspects of suc- 
cess at the Michigan College of Mining and Technology. 

The high school courses involved in the study were 
algebra, solid geometry, trigonometry, biology, chemistry, 
and physics. The number of semesters of credit earned 
in each of the above courses by a student was taken from 
his high school transcript. 





The various aspects of college success investigated in 
the study were graduation from this college and receiving 
a good grade (A, B, or C) in the following courses: first 
and second term algebra, trigonometry, analytic geometry, 
first year chemistry, and each of the three terms of first 
year physics. College records were obtained from the 
registrar’s office. 

The study population was limited to students who en- 
tered the college after 1949 as freshmen without prior 
college experiences and who were either graduated or 
dismissed for academic reasons. A total of 447 students 
were involved. (277 graduated and 170 dismissed) The 
majority of the students were male and majoring ina 
science or branch of engineering. 

The main part of the study involved establishing dichot- 
Omies with regard to the amount of high school credit in 
a course or combination of courses and with regard to 
success or non-success in one of the college experiences. 
The numbers of students in the resulting four categories 
were entered in a 2 x 2 contingency table, and a Chi- 
Squared value was computed to determine the probability 
of a non-chance relationship between the high school and 
college achievements. If the value of Chi-squared was 
above that of the 0.01 level of significance, the tetrachoric 
correlation coefficient was computed. All significant 
comparisons were reported. 

Three principal reasons were postulated to account for 
the appearance of particular high school courses in the 
significant comparisons: the advantage of having studied 
the same subject in high school, the opportunity to improve 
the grasp of skills and concepts, and the demonstration of 
high level ability and interest. 

Of the approximately 800 statistical comparisons made, 
almost 390 yielded Chi-squared values above that of the 
0.01 significance level. The following table indicates the 
high school credit found most useful for predictive pur- 
poses: 


College Success 


Graduation G* 

First Term Algebra A,G,P 
Second Term Algebra A,G,T,P 22.27 0.38 
Trigonometry A,G,P 22.12 0.38 
Analytic Geometry A,G,T,P 7.04 0.25 
First Year Chemistry A,C,P 42.54 0.54 
First Term Physics Pp 19.87 0.55 
Second Term Physics Pp 12.65 0.45 
Third Term Physics A,P 7.69 0.31 


H.S. Courses Chi-squared r, 


04.72 0.75 
41.48 0.48 





*A - Three or more semesters of algebra 
G - One or more semesters of solid geometry 
T - One or more semesters of trigonometry 
C - Two or more semesters of chemistry 
P - Two or more semesters of. physics 


A non-credit college course in solid geometry was 
shown to be equivalent to high school solid geometry. A 
non-credit college course in elementary algebrawas shown 
to be inferior to three or more semesters of high school 
algebra. 

It must be remembered that the demonstration of a 
statistical relationship is not, by itself, a proof of a cause- 
and-effect relationship. Even in the case of two variables, 
one of which is an event that takes place before the 
second, it is necessary to investigate the effects of all 
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other variables in the situation before cause-and-effect is 
127 pages. $2.00. Mic 58-4586 


proved. 


THE PROMOTION OF INTERRACIAL UNDERSTANDING 
THROUGH THE STUDY OF AMERICAN LITERATURE 


(L. C. Card No. Mic 58-676) 


Ralph Joseph Bryson, Ph.D. 
The Ohio State University, 1953 


One of the greatest challenges to education today is the 
need for promoting better intergroup understanding. If 
what we strive to accomplish through education is to make 
our schools the best possible exemplifications of demo- 
cratic living and agencies for understanding and interpret- 
ing democratic ideals, then administrators, teachers, 
pupils, and community groups must seek to discover and 
to implement the values to which we as a nation give our 
wholehearted allegiance. 

In many respects the Negro, the largest minority group 
in America, is the hardest hit by segregation and discrimi- 
nation. He is denied adequate housing facilities, equal 
educational opportunities, social rights in restaurants, 
hotels, theaters, and hospitals, and full employment privi- 
leges. Recognizing the existence of these injustices, the 
writer of the dissertation has proposed certain materials, 
methods, and techniques of instruction that may be em- 
ployed in the study of American literature which will help 
wear down prejudices and foster understanding among 
racial groups. 

The need for such a study is clearly indicated by the 
unrest throughout the world today because of unjust and 
discriminatory practices toward various peoples; we can- 
not allow this corrupting influence to divide Americans 
into bitterly opposed groups. A review of the literature on 
the subject reveals certain fundamental attitudes of whites 
toward the Negro. It is evident that the Negro is the group 
least favored socially; that community and family attitudes 
toward him are accepted uncritically; that prejudice begins 
early in life, develops gradually, and is not innate but is 


formed by the continued impact of widespread social forces. 


The attitude of the Negro toward the white majority 
varies according to the cultural region in which he lives. 
Northern Negro youth are both less prejudiced toward 
whites and more favorable in their attitudes toward other 
Negroes. Northern urban youth are more race conscious 
and have more race pride than Southern youth, rural and 
urban. Negroes as well as whites grow up with conceptions 
of their role in a given racial setting, and they tend to act 
accordingly. 

The attempts of teachers to modify attitudes toward the 
Negro by means of carefully planned and controlled experi- 
_ ences have been confined almost exclusively to the area of 
classroom teaching. Attitudes of high-school students 
toward the Negro have been measured before and after 
exposure to courses in international mindedness, civics, 
and race relations. With minor variations, results of such 
courses have been small but reliable shifts toward more 
favorable attitudes. According to the data marshalled 
here, sentiments and attitudes undergo a change which is 
in some measure the result of an increase of information. 

The effect of teaching on group attitudes needs a great 





deal more study and testing. Up to the present, the general 
conclusion is that a given amount of information does make 
a positive and significant contribution to the development 
of favorable attitudes toward minority groups. Recent 
refinements of techniques in attitude measurement promise 
to make attitude studies more valid instruments for socio- 
logical and psychological purposes. The general criticisms 
of current attitude tests -- that they do not differentiate 
successfully between public and private attitudes, that they 
tend to distortion because they isolate segments of the 
personality, and that they rely too much on statistical 
analysis at the expense of understanding the meaning of 
attitudes for the individual exhibiting them -- apply espe- 
cially to the study of attitudes toward the Negro. 

To understand the American race problem fully, one 
must know not only how white and Negro people feel toward 
one another but why they feel as they do. In addition to 
present-day social and economic factors, this knowledge 
involves the history of the relations of the two groups. 

The slave system as it finally evolved represented 
both a division of labor and a definition of status by which 
each racial group had a specific place in the social order. 
To the extent that the members of both groups agreed on 
the Negro’s subordinate status, the system worked and, 
though there might be discontent, there was little open 
conflict. From the beginning, however, there were Negroes 
who rebelled against their prescribed status. In spite of 
the careful conditioning of the slaves, there were insur- 
rections, rebellions, and runaways. Out of the long devel- 
opment of this pattern, the white Southerners confused 
what the Negro had become in the school of slavery with 
what the Negro was by natural endowment. For the most 
part, it was believed that the Negro was racially inferior 
and incapable of participation in the white man’s civiliza- 
tion except in a menial role and under white direction. If 
one considers the bitterness, hatred, economic ruin, and 
total disruption of the social structure wrought by the 
Civil War and by Reconstruction, together with the readily 
observable physical differences between whites and 
Negroes, it is quite understandable that the advancement 
of the latter in economic, educational, and social status 
has been slow and difficult. 

The leadership of such men as Booker T. Washington 
and W.E.B. DuBois, the founding of interracial groups to 
cope with problems of discrimination, the impact of two 
world wars, and a general awakening on the part of the 
American people have led to significant gains in race 
relations and the advancement of the Negro. The integra- 
tion of the Negro into American society must be viewed 
in relation to the reorganization of American life which . 
has been necessitated by the new world into which the 
United States must fit. America, as a nation, is committed 
to certain principles, the most important of which are 
human freedom and human equality; and in America’s bid 
to become the stronghold of democracy with the support of 
all the peoples of the world -- white and colored -- the 
treatment of the Negro can become its greatest asset. 
Hence, the integration of the Negro into American society 
becomes a question of a new organization of American 
life in relation to certain principles and values which are 
becoming dominant in the world today -- principles which 
were implicit in the American system from the beginning. 

The role of the schools in education for racial under- 
standing is highly important. Schools in a democratic 
social order should assume large responsibilities for 
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teaching the youth of the nation facts about the various 
races which comprise the population of this country. If 
the schools of America are to prepare the youth of the 
nation to build a better society, there must be effective 
intergroup education in those sectors where racial feeling 
is most intense. The leaders in education in these areas 
should insist that substantial efforts be made to eliminate 
race hate. 7 

Following the principle that actions are more effective 
than words, the first essential is that the school situation 
itself should be one in which healthy race relations exist. 
Both in the classroom and in school activities out of class, 
there must be full participation by all students in accord- 
ance with their capacities and interests, and in such a way 
as to promote the development of better relations. In 
addition, teachers can take measures to see that undesir- 
able situations and stereotypes are not established -- that, 
for instance, the fair-haired child is not always cast in the 
role of heroine in school plays. A school can do much to 
establish a relaxed atmosphere for the discussion of ques- 
tions relating to race and culture. It can build in students 
an appreciation of their own backgrounds which will enable 
them to appreciate the backgrounds of others. But this will 
not result from a concern for race relations alone. It 
must be a product of the school’s whole character -- its 
democratic spirit and procedures, its spirit of free inquiry, 
and its attention to current problems and issues. 

If better intergroup understanding among students is to 
be achieved, there are certain educational needs which 
must be met. We find that students fall, for this purpose, 
into three main categories: children of minority groups, 
children of dominant and privilieged groups, and children 
who, by reason of economic or ethnic background, are 
themselves subjected to discriminations from those higher 
in social status, but who can, in turn, express discrimina- 
tion toward those lower in social status. 

Children of minority groups need: 

1. To develop strong, stable, free personalities capable 
of meeting constructively the racial situations which will 
come upon them or which they will seek. 

2. To develop capacities and skills which will place 
them on a sound competitive basis in the wider community 
and in their professional or working life. 

3. To develop techniques for meeting various racial 
situations in such a way as to change the situation in the 
direction of greater integration and cooperation. 

4. To develop a perspective of their own situation in 
terms of the position and experience of other minority 
groups in the United States and in the world. 

29. To develop an understanding of the economic and 
social forces which determine their position and, espe- 
Cially, the dynamics of the situation. 

6. To develop a personal philosophy, a carefully 
thought-out code of personal conduct, and a capacity for 
self-discipline. 

Children of groups which occupy a privileged and 
dominant position need: 

1. To develop emotionally secure personalities so 
that they will not need to exploit their privileged position 
to bolster their personal security. 

2. To develop social awareness which enables them to 
share imaginatively in the experiences of others and 
creates a desire to do so. | 

3. To develop an understanding of economic and social 
forces which will make them aware of the extent to which 
their own lives are dependent upon what happens to others. 





4. To develop awareness of the limitations of their 
Own experience and desire to enlarge the range of their 
contacts and experiences. 

9. To develop social techniques of working with, rather 
than for, people of many types, interests, and points of 
view. 

Children of non-dominant white groups need (in addition 
to those already listed for other groups): 

1. To understand and appreciate their own backgrounds 
in order that these may be a source of pride and self- 
respect, not, as is so tragically often the case, of shame. 

2. To understand the economic and social forces which 
impinge upon them in order that they may recognize iden- 
tities of interests between themselves and others. 

There are certain educational needs of teachers, too, 
that should be met if they are to help improve race rela- 
tions. Few schools are staffed by teachers whose experi- 
ence, philosophy, and knowledge equip them to do a good 
job of building racial understanding. A program to develop 
these capacities is necessary. This means creating expe- 
rience situations through which teachers may broaden 
their understanding and sympathy toward members of 
other groups. 

White teachers should be familiar with the Negro press, 
the social structure of minority groups, and the points 
which present problem areas. Teachers from minority 
groups should have an acquaintance with, and appreciation 
for, the total American culture and conviction that the 
minority American is a part of that culture. Teachers of 
all groups should find adventure in inquiry and experimen- 
tation as an antidote to defeatism on minority problems 
and race relations. All should ground their approach in 
their devotion to the task of developing to the fullest 
the capacities and personality of each student as an indi- 
vidual. 

It is possible to equip teachers, through study and 
experience, with the necessary skills to convey to their 
students both attitudes and knowledge which will build 
racial understanding. This leads directly to a considera- 
tion of the importance of race relations in the education of 
new teachers. Teacher-training institutions and colleges 
whose graduates will teach should examine both their 
curriculum and their whole learning situation, with a view 
toward developing an understanding of factors which enter 
into race relations, as well as to producing emotionally 
mature students as future teachers. 

The American school, if it is to inaugurate effective 
programs of interracial understanding should be concerned 
with: (1) the improvement of the student’s understanding 
of the races of mankind, (2) the inclusion of vital experi- 
ences within the curriculum which are designed to prepare 
the student to cope with significant problems of later life, 
and (3) the deepening of the student’s insight into the 
society in which he lives. 

The English program can aid immeasurably in the 
promotion of interracial education. The skills of reading, 
writing, speaking, and listening can all assist in promoting 
intergroup understanding provided the teacher integrates 
into the English curriculum facts about race, minority 
groups, and democratic living. 

Too frequently in American literature the Negro is 
nothing more than a rigidly stereotyped character. He is 
treated with condescension and little notice is given to his 
real problem. When slavery was being attacked, Southern 
authors wrote about the contented slave, who was happy 
with his lot as a bondsman. When tragedy was mentioned, 
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the Negro was pictured as a happy-go-lucky and carefree 
soul. During Reconstruction, when threatened with Ne- 
groes’ voting, going to school, and working for themselves, 
the brute Negro was shown as a horrible menace to society. 

Fortunately for American fiction, there have been 
authors from the cutset who treated the Negro with intelli- 
gence and understanding. In the nineteenth century many 
writers from Melville to Cable showed sympathy and 
comprehension. Nevertheléss, it is to present-day real- 
ists, a large number of them Southerners, that one must 
look for the greatest justice to Negro life and character. 
They have been less concerned with race than with environ- 
ment; they have sought to get at social causes rather than 
to support a social order. 

It is likely that Negro authors will, in the future, write 
most fully and most deeply about their people. The Negro 
artist has a great task ahead of him to render the truth of 
Negro life in enduring fiction. So far, much of what seems 
truthful has been the work of sympathetic white authors; 
but the time has come when the Negro author must accept 
his responsibility and be the ultimate portrayer of his own 
people. 

The following are methods, techniques, and activities 
which the English teacher can employ in order to promote 
interracial understanding: 


A. Reading 


1. Reading to provide information on race and culture 
problems 


. Reading to affect attitudes and emotional attach- 
ments 


. Reading in periodical literature those stories 
which relate to community and national problems 


4. Reading to prepare oral and written reports 


B. Speaking 


1. Stories and anecdotes to impart information and 
to illustrate principles 


. Formal talks to introduce or to summarize units 
of work 


. Oral pupil reports to arouse individual interest 
and give status to pupils from minority groups 


. Lectures by outstanding representatives of minor- 
ity groups 


. Class discussions to analyze and organize the 
information which pupils have acquired 


. Class discussions to develop the students’ capacity 
to deal with controversial issues 


. Panels and forums to stimulate interest in prob- 
lems of race and culture 


. Panels and forums to present varying points of 
view on the subject of race 


C. Writing 


1. Reports and research papers to stimulate inde- 
pendent study 


. Reports to promote original thought on problems 
of race and culture 


. Reports to supply useful data for other students 
and the community 





. Creative writing to provide a means of personal 


self-expression 


. Creative writing to affect the opinions of those 


who read it 


. Writing activities to create and maintain interest 


in one’s own cultural background 


. Tests and examinations to record achievement 


and aid in self-analysis 


D. Non-verbal Activities 


as 


Pictures, cartoons, and posters to focus attention 
on some particular aspect of a racial problem 


. Plays and motion pictures which illustrate the 


local community 


. Plays and motion pictures which dramatize 


discriminatory practices and racial conflicts 


. Records and radio programs which demonstrate 


the contributions of the Negro to world music 


. Recordings which show outstanding Negro talent 


. Records and radio programs which develop an 


appreciation of Negro musical tradition 


. Exhibits of African folk-arts and handicrafts to 


demonstrate the variety, beauty, and utility of the 
products 


. Field trips and excursions to bring pupils into 


direct contacts with minority groups 


. Festivals and pageants to promote intergroup 


cooperation and to provide wholesome entertain- 
ment and instruction 


. Organized athletics and games to develop a spirit 


of fair play among the members of different 
groups and to demonstrate the principle of indi- 
vidual ability 


. Native and folk-dancing activities 


. Banquets, teas, and social gatherings which bring 


people of different ethnic backgrounds together 
in pleasant surroundings 


. Attending camps and conferences in which rep- 


resentatives of various races and socio-economic 
classes share a common interest, and live and 
work together 


. Engaging in enterprises in which members of all 


groups participate to promote the welfare of the 
community or the nation as a whole 


E. Evaluation 


1. 


Pre-tests as well as end-tests should be used to 
insure realistic and accurate appraisals of progress 


. The tests administered should be so selected that 


they cover all the objectives set by the teacher 
and pupils 


. Though objective tests are desirable they should be 


supplemented by other and more subjective devices 


. The records of evaluation should be preserved 


and made available to all teachers who will guide 
the pupils in the future 
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5.. The teacher should make records of methods used 
in handling various pupil situations, and he should 
evaluate the effectiveness of these techniques 


Intergroup education, as it exists in the United States 
today, is a process of facilitating and stimulating cultural . 
interchange; it recognizes differences in cultural heritage 
among Americans; and it seeks to unite minority groups 
in a common national loyalty so that this country can 
function effectively as a unit. The education that works 
to achieve these ends faces a unique situation. People of 
different racial, religious, and nationality backgrounds are 
diffused over the country as a whole, living side by side in 
the same communities. Thus, groups which are readily 
identifiable as different in many respects are in constant 
contact and competition, so that conflict situations inevi- 
tably arise or are created. Interracial education must, 
therefore, be concerned with allaying racial conflicts as 
well as with providing channels for favorable group inter- 
action. It must enable people who are ethnically different 
to live as close neighbors with a minimum of hostility and 
with a maximum of profit to all groups concerned. 
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The Background of the Problem 


The role the Federal Government assumes in the 
support of education is one of the most vital concerns of 
this nation and of the democratic way of life to which we 
have given allegiance. Education is a necessary instru- 
ment for promoting any way of life. The underlying prin- 
ciple upon which democracy rests demands for each indi- 
vidual an equal opportunity for life, liberty, and the pursuit 
of happiness. To deny equal educational opportunities is 
to deny this democratic principle. Furthermore, democ- 
racy depends for its progress and perpetuity on the will of 
an educated electorate. To deny equal educational oppor- 
tunities so necessary for providing an educated electorate 
is to deny democracy itself. An educated populace is 
essential to the economic, political, and social well-being 
of the nation; to national defense on the battlefield and in 
the cold war of ideologies; and to the successful resolution 
of the complex problems confronting our democracy today. 

Criticisms have been made of our public educational 
system. Critics present overwhelming evidence to prove 
that unequal educational opportunities exist in the various 
sections of the country, the various states within the 
United States, and the various local units within the states. 
These critics claim that such inequalities constitute a 





serious threat to the very nature of the democratic way of 
life. Many claim that the economic, political, and social 
well-being of the nation and the peace of the world are 
dependent upon a more nearly equal distribution of educa- 
tional opportunities among the future citizens of this nation. 

Bitter controversy has been provoked by attempts to 
decide who is responsible for providing the nation’s chil- 
dren with educational opportunities. Some people believe 
the responsibility should revert to the parents. Others 
believe that the state and local units should continue to 
assume the financial responsibility for educating the youth 
within the state. Still another group maintains that the 
Federal Government, as well as the states and local units, 
has a vested interest in and a financial responsibility for 
the education of each individual. Within this group there 
is disagreement as to the financial responsibility the 
Federal Government should assume. Various groups and 
individuals within the group believe the Federal Govern- 
ment should allocate funds with necessary provisions to 
insure at least a minimum of expenditure for each child’s 
education in the public schools. There are other groups 
and individuals who contend that the Federal Government 
should allocate funds for non-public schools as well as for 
public schools. 


Statement of Problem 


The controversy as to whether or not the Federal 
Government should assume further financial responsibility 
for public education prompted the present study. The 
purpose of the study is twofold: 


1. To present the changing roles the Federal Govern- 
ment has assumed in the financial support of edu- 
cation. 


. To present an analysis of the factors influencing the 
roles the Federal Government has assumed, at 
various periods in our history, regarding the support 
of education. 


Sources of Data 


The sources of data found to be most helpful were the 
Congressional Records; reports of the hearings before the 
Congressional Committees; federal and state constitutions, 
statutes, and documents; Supreme Court and low court 
decisions; official statistics published by the various 
departments of the United States; and books, bulletins, and 
magazine and newspaper articles pertaining to the problem 
of financing education. 


The Findings 


The Establishment of a System 
of Public Education 

Among other things it was found that the principles 
embodied in the Declaration of Independence and the rep- 
resentative government, corroborated and authenticated 
by the Constitution, gave impetus to the establishment of 
a system of free, tax-supported, public-controlled schoois 
to meet individual and public needs. These schools were 
to be open to all regardless of race, creed, economic 
status, place of residence, or other limiting factor. Public 
schools to serve public ends entailed the transferring of 
the financial responsibility for education from the parent, 
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the church, and charity to the state. Secular education and 
essential state controls were considered necessary to 
secure these public purposes. 


The Financial Support of Public Education 

The Federal Government “encouraged” the establish- 
ment of this system of public education through the early 
land and money grants; however, the financial support for 
these public schools has been chiefly derived from prop- 
erty taxes levied at the local levels. Beginning in 1913, 
the states have gradually accepted various degrees of 
financial responsibility for the equalization of unequal 
educational opportunities resulting from disparities as to 
the need and the ability of the various local units to provide 
educational opportunities. Since 1917, the Federal Govern- 
ment has offered “encouragement” to vocational education 
by matching state vocational funds with federal vocational 
funds. 


Efforts to Establish a Department of Education 

The educational crisis resulting from the ramifications 
of World War I motivated some Congressmen to press for 
legislation (1918-1925) intended to establish a Department 
of Education and to allocate federal funds to the states on 
a matching basis for educational expenditures. The pas- 
sage of such legislation could not be secured and from 
1926 until the depression Congressmen modified their 
proposals and contended only for the establishment of a 
Department of Education and extended research facilities. 
The Department of Education was not established. 


Education During the Depression 

During the depression attempts were made to obtain 
federal emergency aid to education. The public education . 
system received no direct emergency aid from the Federal 
Government. The public education system benefited only 
indirectly as students, teachers, and workmen were helped 
from the relief funds expended through the Federal Emer- 
gency Relief Administration, the National Youth Adminis- 
tration, the Public Works Administration, and the Civil 
Works Administration. In the allocation of this relief the 
Federal Government acted through its own agencies and 
not through the regularly constituted channels of the state 
educational authorities. These federal agencies, operating 
from Washington and offering indirect aid to education, 
were viewed by many of the state educational authorities 
as constituting a threat of a dual system of education under 
federal control. 


Recent Attempts to Obtain Federal Aid 
for Education 

Since the depression many attempts to secure federal 
aid to education have been made. A federal aid to educa- 
tion bill passed the Senate in 1948 and 1949 but did not 
pass the House. 

The proponents of federal aid to education have main- 
tained: 


1. That we have chosen the democratic way of life for 
ourselves and our posterity 


. That we are obligated to implement the way of life 
we have chosen 


- That democracy recognizes the worth of each indi- 
vidual and accords to all individuals an equal oppor- 
tunity for life, liberty, and the pursuit of happiness 





(which entails providing for equal educational oppor- 
tunities to insure the optimal development of all 
individuals) 


That the kind of group association to which democ- 
racy subscribes demands that all must be able to 
participate effectively if democracy is to endure and 
progress (which entails enlightened participants) 


That in the war of ideologies it is necessary that all 
individuals be cognizant of the rights and duties of 
a citizen in a democracy and that all be skilled in 
and habituated to democratic processes (since the 
defense of democracy depends upon education) 


. That the economic, political, and social well-being 
of the nation in dependent upon the educational level 
of the people 


That these principles and objectives cannot be 
implemented if the responsibility for the financing 
of education is left to the state and local units (The 
proponents have compiled and presented irrefutable 
and overwhelming data to prove that inequalities 
exist as to the needs and abilities of the various 
state and local units to support education; and that 
if educational opportunities are to be substantially 
extended, or if every child is to be provided witha 
defensible minimum of educational opportunity there 
must be federal aid to education, since there is a 
high correlation between the amount of money spent 
on education and the educational opportunities 
offered.) 


The opponents of federal aid to education have insisted 
that the financing of education is the responsibility of the 
state and local units and some have maintained that edu- 
cational expenditures should be curtailed and that the 
amount of money spent for education in no way determines 
the quality of the education provided. Few of the opponents 
of federal aid to education openly attack the socially 
accepted principles and objectives on which federal aid to 
education is postulated. The chief arguments used by the 
opponents to defeat federal aid to education have been: 


1. Federal aid to education will lead to federal control 
of the purposes and processes of education. 


“This is not the time”; in the face of a “staggering 
national debt,” “back-breaking taxes,” and an 
economy “bordering on bankruptcy” the Federal 
Government cannot afford to give aid to education. 


3. Federal aid to public education is discriminatory. 


In answer to the “federal control” argument the propo- 
nents of federal aid to education have pointed out that: 


1. The people in the state and local units are the same 
people who make up the nation, and the Federal 
Government is the instrument of all the people, 
designed and created by all the people, for the 
mutual protection and well-being of all the people. 
There is no reason to believe that a government of, 
by, and for all the people would be more inimical to 
the people’s interests than a government of, by, and 
for a few of the people. 


Recent federal aid to education bills presented to the 
Congress have included in Section I or II provisions 
which prohibit, in every conceivable manner the 
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best lawyers can devise, all federal control of the 
purposes and processes of education. 


. According to the records the participation of the 
Federal Government in any educational endeavor in 
the past has been in accordance with the provisions 
or specifications of the legislation authorizing the 
participation by the Federal Government. 


. When state aid to education was sought the argument 
was advanced that undesirable “state control” would 
be the inevitable consequence. “State control” was 
the great fear engendered by the opponents of educa- 
tion of yesterday while “federal control” is the great 
fear the opponents attempt to instill today to defeat 
the extension of educational opportunities to all the 
people in the nation. 


. When attempts were made in the Senate to secure 
federal aid to education the opposition, in order to 
defeat the bills, proposed amendments and measures 
which carried federal controls in excess of anything 
incorporated in proposed federal aid to education 
bills. 


“Federal control” is a red herring used to defeat 
the federal aid to education bills without attracting 
attention to the socially unacceptable motives or 
reasons prompting individuals or groups to oppose 
such legislation. 


To the opponents insistence that the Federal Treasury 
could not stand the strain of federal aid to education the 
proponents answered with “Oil for the Lamps of Learning.” 
In the Senate this proposal was ignored by those who had 
offered the most resolute opposition to federal aid to edu- 
cation because of financial reasons. They were the Sena- 
tors who were listed as sponsors of the proposal to give 
the oil rights to the states. This action by these Senators 
has left their opposition to federal aid based on financial 
reasons open to question. 

To the charge of some opponents that federal aid to 
public education would discriminate against the children 
who attend private and parochial schools, members of the 
Supreme Court and proponents of federal aid to public 
education explained that public funds are used to provide 
free, tax-supported, public-controlled schools for all 
children regardless of race, creed, economic status, place 
of residence or other limiting factor for the purpose of 
promoting the optimal development of all individuals in the 
social unit and for providing for effective participation in 
a democracy. No individual or group is denied access 
to these schools. These schools are supported by public 
funds to promote public ends. If groups or individuals 
desire to promote other purposes or other ends through 
education it is their privilege to do so at their own expense 
but not at public expense. The proponents of federal aid 
maintained that according to the Supreme Court decisions 
it is an infringement of the freedom of religion, guaranteed 
by the First Amendment, to levy taxes for the support of 
the religious activites of one religious group or all 
religious groups. 


Summary 


The records reveal that the Congress has seriously 
considered federal aid to education bills only during 
periods of national stress when teacher shortages have 





forced school doors to close. Judging from the past 
another teacher shortage, threatening to close the doors 

of the school, will have to recur before the Congress 
seriously considers a federal aid to education bill again. 
The fact that teacher qualifications may continue to fall 
will probably have no influence as long as the doors of the 
schools do not close and excite the “constituents” to prod 
inert legislators to action. The fact that a political party 
has been elected to power which, according to its platform, 
opposes federal aid to education and endorses the relin- 
quishing of the federal oil rights to the states, the profit 
from which might have been used for federal aid to educa- 
tion, makes it highly probable that federal aid to education 
will not be a matter of business to be considered seriously 
by the Congress for some time to come. 

If the situation arises which causes the Congress to 
consider a federal aid to education bill, in all probability 
a bill similar to the bills which passed the Senate in 1948 
and 1949 would have the best chance of passage. These 
bills contain provisions which might make them acceptable 
to a sufficient number of pressure groups confronted with 
some educational crisis to secure the passage of federal 
aid to education legislation. 

The many pressure groups interested in the role the 
Federal Government assumes regarding the financing of 
education are influenced by the aims, objectives, or values 
the groups hold dear. For instance, among other things, 
the Negro groups are interested in the provisions made for 
the education of Negro children; the farm groups are 
concerned that adequate facilities are provided for the 
education of rural children; the labor groups insist that 
educational opportunities be provided for all children 
regardless of economic status; the Catholic groups contend 
that federal aid should be given to Catholic church school 
students; the Protestant and Jewish groups maintain that 
federal aid should be limited to the public schools; the 
business groups are interested in “economical” education; 
and those opposed to public education are intent on defeat- 
ing any measure designed to aid education in any way. 

There is no question but that the conflicting objectives 
of the various pressure groups interested in education 
make it most difficult to resolve the conflicts and secure 
federal aid to education. However, if we believe the oppor- 
tunity to obtain an education intended to promote optimal 
development to be the birthright of every child in a 
democracy; if we believe that the development of human 
resources provides for the common defense and promotes 
the economic, political, and social well-being of any nation; 
if we believe that an educated electorate is essential to the 
progress and perpetuity of a representative government 
and the democratic way of life to which we subscribe; and 
if we are willing to face reality and the facts revealed in 
the many studies and investigations of the past regarding 
the educational situation, we must concede the urgent need 
for federal aid to education. We must conclude that the 
role of the Federal Government in the financing of educa- 
tion is necessarily one of co-operation with the various 
state and local units if democracy is to exist and progress. 
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The purpose of this study was to determine differences 
between a group of superior and a group of deficient stu- 
dents in freshman composition with regard to 29 factors 
of intelligence, reading ability, study habits, aptitudes, 
interests, and temperament traits. 

The 143 students included in the study were beginning 
freshmen at North Texas State College in 1955-1956. 

Group A included 64 students considered superior in their 
proficiency in written composition; Group B included 79 
students with serious deficiencies in writing ability. Scores 
on a composition placement test and grades in first-semes- 
ter English were used to determine the achievement of the 
students in freshman composition. 

Data used in the study were high school and college 
academic records and raw scores on the following tests: 


Otis Quick-scoring Mental Ability Test, Gamma 
Nelson-Denny Reading Test, Form A 
Brown-Holtzman Survey of Study Habits and Attitudes 
General Aptitude Test Battery, Form A, Parts 1-7 
Kuder Preference Record--Vocational, Form C 
Guilford-Zimmerman Temperament Survey 


For each of the 29 factors included in these six tests, 
mean scores were computed for each group. The signifi- 
cance of the difference between the means was determined 
by use of t-scores. The obtained t-scores were arranged 
in rank order to show the relative importance of the 29 
factors with regard to achievement in freshman composi- 
tion. 

On tests of intelligence, reading, study habits, general 
learning ability, verbal aptitude, numerical aptitude, 
spatial aptitude, form perception, and clerical perception, 
mean scores for Group A were higher than those for Group 
B. The differences were significant at the .05 level for 
spatial aptitude and at the .01 level for the other eight 
factors. 

In mechanical, computational, scientific, literary, and 
musical interest, the differences between the means were 
significant at the .01 level. The means for Group B were 
the higher for mechanical, computational, and scientific 
interest; the means for Group A were the higher for lLit- 
erary and musical interest. In outdoor interest, the differ- 
ence between the means, while not significant at the .01 
level, may be in the direction of significance. For the 
other four areas of interest -- persuasive, artistic, social 
service, and clerical -- the differences were negligible. 

For each of the ten temperament traits, the means for 
Group A were higher than those for Group B. The differ- 
ences were significant at the .01 level for traits of re- 
straint, friendliness, thoughtfulness, and personal rela- 
tions; at the .05 level for emotional stability; at the .10 
level for objectivity. Differences between the means were 
not significant for the traits of general activity, mascular- 
ity, sociability, and ascendance. For each of the ten traits, 
Group A students had a larger percentage of high scores 





and a smaller percentage of low scores than did students 
in Group B. 

Results of this investigation show that, of the 29 factors 
investigated, those having the greatest effect on competence 
in writing are, in the order named, verbal aptitude or 
reading ability, mental ability or general learning ability, 
clerical aptitude, literary interest, and temperament traits 
of thoughtfulness, personal relations, restraint, friendli- 
ness, and to a lesser extent, emotional stability and ob- 
jectivity. Between groups of competent and deficient 
writers, differences in interests, except on the literary 
scale, are not as important as differences in abilities, in 
aptitudes, and in certain traits of temperament. 
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A COMPARATIVE STUDY OF STUDENT TEACHING 
IN CAMPUS AND OFF-CAMPUS SCHOOLS 
AT THE UNIVERSITY OF KENTUCKY 


(Publication No. 25,016) 


De Verne Hague Dalluge, Ed.D. 
University of Kentucky, 1952 


Need for the Study 


An increasing number of teacher-education institutions 
are developing cooperative relationships with public 
schools as a means of providing student teaching experi- 
ences. The purpose of the study is to determine the value 
that graduates of the College of Education, University of 
Kentucky, place on a set of predetermined student teaching 
experiences after teaching in the public schools. The 
study compares the value given each experience by the 
teachers who had done their student teaching in the campus 
laboratory school with those who had done their student 
teaching in the off-campus cooperating schools. 


Sources of Data 





Data for the study were obtained from graduates of the 
College of Education, University of Kentucky. All of the 
graduates of 1947-48, 1948-49, and 1949-50 who had taught 
in public schools were included. 


Presentation of Data 





The responses of all teachers who had done student 
teaching in the campus laboratory school are compared 
with the responses of all teachers who had done student 
teaching in the off-campus cooperating schools. This 
comparison is made on the basis of experiences which the 
teachers felt had been most adequately provided. 


Limitations of the Study 








The study was limited by the fact that it included the 
graduates of one institution for a three year period. The 
study deals largely with opinions; however, the opinions 
are those of teachers who are applying their student 
teaching experiences in an actual teaching position. 
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Results of the Study 








The responses indicated that both the teachers who had 
done student teaching in the campus laboratory school and 
the teachers who had done student teaching in the off- 
Campus cooperating schools felt that their work in student 
teaching had, with few exceptions, been satisfactory in 
helping them to assume responsibilities in the classroom. 
This was shown by their evaluation of specific experiences 
included in the areas of teaching techniques and methods 
and handling routine classroom duties. 

The responses given by the teachers in the areas of 
child study and pupil guidance indicated that they had not 
received adequate practice in relationships involving the 
teacher and the pupil. Of the teachers who had done student 
teaching in the off-campus cooperating schools, a greater 
percentage indicated adequate experience in activities 
directly related to pupil-teacher relationships. 

Few teachers from either the campus laboratory school 
or the off-campus cooperating schools indicated adequate 
preparation in activities that would help the new teacher 
meet the responsibilities of community relationships and 
activities. 

Of the teachers who had done student teaching in the 
campus laboratory school, a greater percentage indicated 
adequate experiences in activities concerning the profes- 
sion. The responses of the teachers indicated, however, 
that neither the campus laboratory school nor the off- 
campus cooperating schools gave them sufficient opportu- 
nity to participate in activities concerning the profession. 


Recommendations 





In stating the recommendations which grow out of the 
study the. writer recognizes that no student teaching pro- 
gram can offer experiences for each and every situation 
which the new teacher may encounter. The student teach- 
ing program must be general in many respects, and with 
this in mind the following recommendations are made. 

In order to provide sufficient time in which to offer the 
wide range of student teaching experiences which the 
beginning teachers have indicated are necessary it is 
recommended that no other responsibilities be assigned 
during the period of student teaching. 

It is recommended that a more selective method be 
used to determine those students who enter the student 
teaching program. 

It is recommended that follow-up studies be made by 
the College of Education in order that the student teaching 
program may be continually evaluated. 
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RITUAL AND CEREMONY IN HIGHER EDUCATION 
(Publication No. 25,349) 
Richard Theodore Glyer, Ed.D. 
Stanford University, 1957 


Cultural continuity, according to some distinguished 
scholars, appears to depend strongly on ritual and cere- 
mony. This study seeks to determine the basis of these 





opinions and their possible pertinence in college and 
university cultures. 

The first and chief enterprise of the study is an explo- 
ration of the nature of ritual and ceremony--how they 
differ, their component elements, and their bearing upon 
cultural continuity. Examples taken from college life 
show how they are employed in and how they affect higher 
education. 

A ritual, as defined in this study, is an event performed 
by members of a group to symbolize an agreement to 
refrain from some action antithetical to their collective 
welfare. Investigation of the genesis of ritual shows that 
it consists of behavioral acts which members of a group 
evolve as the best possible compromise between profane 
individualistic drives and sacred collective ideals. It 
appears to exist prior to and above the common, moral, 
and codified laws which derive from it. Rites of passage 
constitute the means by which group members are taught 
group behaviors and attitudes. 

Group behavioral acts appear to evolve from ancestor 
and hero worship. Leading contemporary figures within 
groups act as models of ritualized behaviors thus derived. 
Among primitives these leading figures undergo specialized 
rites of passage in order to learn the behavioral patterns 
idealized by the group. Similar rites, of both a formal and 
an informal nature, may be discovered in some of the 
successful initiation procedures operated by students, 
primarily, in both English and American education. In the 
United States these flourish chiefly in institutions of higher 
education. 

An investigation of ceremony shows that it is an event 
whose function is to gain adherence and attention to the 
value symbols of a society by use of attractive means. The 
value symbols may be either model human archtypes or 
significant cultural artifacts. 

According to John Dewey, Herbert Spencer, E.A. Ross, 
Brontislaw Malinowski, and others societies depend upon 
attractive emphasis of value symbols, i.e., ceremonies, 
for their existence and continuity. Such events as gradua- 
tions, investitures, inaugurations, etc., for which colleges 
and universities bear a strong responsibility, constitute 
important ceremonies of occasion. These large and 
obvious ceremonies are no more important, however, than 
the wealth of less apparent ones which interweave into 
every phase of college life, both in the curriculum and the 
extracurriculum. 

Larger ceremonies of occasion establish social hier- 
archies governed chiefly by the protocol and precedent 
exhibited in ceremonies of intercourse. There are the 
vital but troublesome maze of amenities which prevade 
hierarchical interpersonal situations. 

In this dissertation it has been necessary to survey 
and describe a whole conceptual area which, to judge from 
materials available on ritual and ceremony, was hereto- 
fore largely unexplored. It has not been possible to do 
more than to outline the areas and to make rough conjec- 
tures as to the possible connection between the two key 
concepts and the cultural continuity of the college. There 
appears to be sufficient significant relationship, however, 
to warrant further detailed descriptive studies on the 
subject of ritual and ceremony in higher education. 
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DISCOVERY IN GEOMETRY THROUGH THE PROCESS 
OF VARIATION; GENERATION OF NEW THEOREMS 
AND EXERCISES IN GEOMETRY BY PERFORMING 

CERTAIN OPERATIONS UPON EITHER THE 
DATA OR THE CONCLUSION, OR BOTH, 
OF A KNOWN THEOREM OR EXERCISE 


(L. C. Card No. Mic 58-722) 


Clarence Henry Heinke, Ph.D. 
The Ohio State University, 1953 


Introduction 


Curious people are frequently observed to ask a ques- 
tion such as “What will be the result if a specified change 
is made in a given familiar situation?” It seems reason- 
able to assume that the early geometers, who discovered 
most of the theorems studied by high-school students of 
the present day, frequently asked the question “What... 
ah 

The study originates with the following questions: 

1) Are there opportunities for present-day students to 
discover some of the theorems ana exercises of elementary 
plane geometry by making changes in theorems and exer- 
cises which they have proved previously? 2) Can some 
helpful procedures be discovered for teaching students to 
obtain new statements by making changes in other state- 
ments which have been proved or assumed to be true? 


Preliminary Examples of Variation 


Many geometry textbooks contain the two exercises in 
example 1, which follows. 


Example 1 


Exercise 1.1: The midpoints of the sides of a parallel 
ogram, taken in order, are the vertices of another paral- 
lelogram. 

Exercise 1.2: The midpoints of the sides of any quad- 
rilateral, taken in order, are the vertices of a parallelo- 
gram. 

It is noted that the change of the word parallelogram 
to any quadrilateral is not accompanied by a change in the 
conclusion. 

Other pairs of exercises can be found which are 
similar to each other in pattern but differ with respect to 
elements in both the data and the conclusion. An illustra- 
tion'is provided by example 2 























Example 2 


Exercise 2.1: The sum of the interior angles of any 
polygon is (n - 2) 180°, where n is the number of sides in 
the polygon. 

Exercise 2.2: The sum of the exterior angles of any 
polygon is 360° (regardless of the number of sides in the 
polygon.) 

















Definition of Variation and Other Terms Used in the Study 


Variation is defined to mean a process of changing the 
elements of the data or conclusion, or both, of a geometri- 
cal statement which has been proved to be true or is ac- 
cepted as true, with a view to obtaining a new set of data, 





or a new conclusion, or both, resulting in a new statement. 
The new statement is to be affirmed by deduction, or 
shown to be false, or adopted as a new assumption. . 

A statement is a group of words, or a group of words 
together with other symbols, which expresses something 
that is either true of false. 

In a particular instance of the use of variation, the 
statement upon which one or more variations are per- 
formed is called the original statement or the original 
exercise. A statement obtained by varying the original 
exercise is called a variant. An original exercise and 
one or more variants obtained from it are referred to, as 
a whole, by the word illustration. . 





Literature Related to the Concept of Variation 


There are occasional references in the literature per- 
taining to the teaching of mathematics and the nature of 
mathematics to a process like the one called variation in 
the study. Certain processes which are discussed in the 
literature can be viewed as types of variation. The writer 
did not find any study or other presentation of a detailed 
and comprehensive nature concerning a process as inclu- 
sive as the one called variation in his study; nor did he 
find evidence in the literature of deliberate and extensive 
use of such a process in the teaching and learning of plane 
geometry or of any other branchof elementary mathematics. 


The Problem 


The basic problem of the study is fourfold: 1) to ex- 
plain the process of variation; 2) to explore ways of using 
the process as a teaching method for the presentation of 
new material in an elementary plane geometry course; 

3) toexplore ways of teaching students ina geometry class to 
use varjation as a method for discovering new geometrical 
statements; and 4) to provide a large number of illustra- 
tions of the use of variation in elementary plane geometry. 


Limitations of Scope 


The subject material considered in the study is limited 
almost exclusively to statements, not including construc- 
tion problems, of elementary plane geometry. Mentioned 
without elaboration are application of the method of vari- 
ation to statements in solid geometry and in advanced 
Euclidean geometry, to construction problems of elemen- 
tary plane geometry, to systems of assumptions for 
geometries other than two-dimensional Euclidean geome- 
try, and to areas other than geometry. 


Procedures 


1. Thirty textbooks for plane geometry, with publica- 
tion dates between 1884 and 1952, were examined. Other 
sources examined are books and articles dealing with the 
teaching of mathematics and the nature of mathematics, 
reports of committees and associations which include 
recommendations for geometry, and syllabi for courses 
in high school geometry. 

2. The idea of variation was discussed with five expe- 
rienced geometry teachers. 

3. The process of variation was analyzed in detail. 
This analysis is summarized in the next section under the 
title “Analysis of the Process of Variation.” 
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4. Use of variation in plane geometry was explored 
in a Class which the writer taught. 


Analysis of the Process of Variation 


Types of variation are outlined under the following 
three main headings: 1) Changes are made initially in the 
data, 2) Changes are made initially in the conclusion, and 
3) Changes are made simultaneously in the data and the 
conclusion. 

Variation performed initially on either the data or the 
conclusion sometimes is accompanied by changes in the 
other and sometimes is not. After the initial change or 
changes have been made, it must be determined what 
additional changes, if any, need to be made or can be made 
in order for the resulting statement to be true. Variation 
may be performed by deletion, addition, or substitution 
and by combinations of these operations. Moreover, sev- 
eral types of substitution are distinguished. 

Three illustrations of distinct types of variation be- 
longing to categories 1) and 2) follow. 





Illustration 1 


Original Statement: If two sides of a triangle are each 
2" long and if the angle between them is 40°, each of the 
other angles of the triangle is 70°. 

Variant 1.1: If two sides of a triangle are each 3" long 
and if the angle between them is 40°, each of the other 
angles of the triangle is 70°. 

Variant 1.2: If two sides of a triangle are each 2" long 
and if the angle between them is 80°, each of the other 
angles of the triangle is 50°. 

Both variants are obtained by initially changing a datum 
in the original statement. A change is involved in the 
conclusion for variant 1.2 but not for variant 1.1. 

Statements involving numerical quantities, such as 
those preceding, can be used in obtaining many of the im- 
portant theorems of geometry. Of course the students 
should be expected to discover the numerical values ex- 
pressed in the conclusion in the original statement as well 
as in the variants. The teacher suggests several variants; 
the students develop others. Relationships are recognized 
and a general statement is formulated and proved. In the 
case of illustration 1 the generalization expected to be 
discovered may be considered a variant of the original 
statement. It is the theorem which follows. 

Generalization: If two sides of a triangle are equal, 
the angles opposite are equal. 











Illustration 2 


Original Statement: The bisector of the angle between 
the two equal sides of an isosceles triangle bisects the 
base. 

Variant: The bisector of an interior angle of any 
triangle divides the opposite side into segments which 
are proportional to the sides adjacent to the angle bi- 
sected. 

In illustration 2 the initial variation is deletion of the 
datum that the given triangle has two equal sides. It is 
then determined that the resulting statement is not true 
unless a change is also made in the conclusion. 


























Illustration 3 


Original Statement: The midpoints of the sides of a 
quadrilateral, taken in order, are the vertices of a paral- 
lelogram. 

Variant: The midpoints of the sides of a quadrilateral 
having equal diagonals, taken in order, are the vertices of 
a rhombus. 

The variation in illustration 3 may be viewed as being 
of the type in which, initially, an item is added to the 
conclusion. The item added is that two adjacent sides of 
the parallelogram in the original statement are equal. 
Scrutiny of the proof for the original statement discloses 
that the desired conclusion will be implied if the diagonals 
of the given quadrilateral are equal. 

In the third of the three basic categories outlined in 
the analysis of variation, changes are considered which 
are made simultaneously in the data and the conclusion of 
a known statement in accordance with definite rules of 
procedure. These changes are discussed under the follow- 
ing headings: converses, inverses, contrapositives, the 
law of contraposition, the principle of duality, the principle 
of reciprocity, and the law of duality. An important rela- 
tion exists between variation and the formulation of in- 
verses: an inverse of a statement is obtained by negating 
One or more conclusions and one or more data in the given 
statement; the more inclusive process variation includes 
substituting new data and new conclusions for the negated 
items, thereby providing a way of obtaining a new state- 
ment expressed entirely in positive terms. 




















Variation Used In a Course In Plane Geometry 


As part of the study, the writer taught a course in 
elementary plane geometry with emphasis on variation. 
This was done for the following reasons: 1) It was expected 
that the concept of variation would thereby become clearer 
to the writer and that previously unnoticed facets thereof 
would become known, 2) Many illustrations were desired. 
Some, it was hoped, would be provided by students as they 
became familiar with variation. Others would be discov- 
ered by the teacher in the course of the work. 3) Finally, 
it seemed desirable to find out whether students could 
learn to use the process of variation and to determine some 
ways of teaching it. 

In the detailed report of the study some of the results 
obtained by variation are presented in the following areas 
of plane geometry: introductory work; triangles; parallel 
and perpendicular lines; polygons; circles; and ratio, 
proportion, and similarity. 

Most of the variants reported were obtained by mem- 
bers of the class. Some of the variants were the result of 
relatively explicit suggestions; samples of these sugges- 
tions for varying particular statements made when the 
statements were assigned for proof are included with a 
number of the illustrations. In most cases, particularly 
after the students had become familiar with the process, 
the teacher’s suggestions for variation were no more 
definite than the following: “Several variants of this 
statement seem to be possible. Discover and prove as 
many as you can.” As the result of such indefinite instruc- 
tions, frequently students produced a number of different 
variants, including several that were not previously known 
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to the writer. In a few cases students during their out-of- 

class work varied statements without any suggestions from 
the writer, but this happened less frequently than had been 
hoped. However, many variations were suggested sponta- 

neously by the students during class periods. 

Variation was used to develop several sets of related 
theorems which are found in nearly every plane geometry 
textbook, such as theorems on congruence and similarity of 
triangles and theorems concerning the measurement of 
angles in terms of arcs intercepted onacircle. The writer 
presented some of the theorems in each set or led the class 


to discover them and then made suggestions for the students 


to discover others. In some cases the order of theorems 
developed was not that commonly found in textbooks. 


Some Principles Concerning the Process of Variation 


It is not possible to present a set of specific procedures 
which apply in all instances where the process of variation 
may be used. It is possible, however, to indicate the 
following general principles, which have been found useful. 

1. When variation is performed initially on the data of 
a statement, determine first whether or not the original 
conclusion can be proved by means of the new data. Draw 
one or more figures in accordance with the data; search 
for relations that appear to exist; make guesses. Try dis- 
covering the new conclusion by asynthetic proof patterned 
after a proof for the original exercise or another variant. 

2. When variation is performed initially on the con- 
clusion, try first to prove the new conclusion by means of 
the original data. Using knowledge of theorems which 
might apply, make a guess concerning the data. Use the 
method of analysis; this may include drawing a figure in 
which relations expressed in the conclusion exist and then 
studying the figure in an attempt to find other relations 
which might serve as data. 

3. Variation is most effective if used deliberately and 
with an awareness of the different kinds of variation. 

4. Usually it is advantageous to make initial changes 
in the data or the conclusion by varying one item at a time. 
0. In many cases it is fruitful to attempt variation of 
the verbal form of a statement. Sometimes, however, it 

is advantageous to vary itemized data and conclusions. 

6. Sometimes an opportunity for varying a given state- 
ment is disclosed by study of a proof for the statement. 


Variation and Generalization 


Variation may be used to promote three types of gen- 
eralization. They are 1) inductive generalization, exem- 
plified by illustration 1; 2) generalization by summariza- 
tion, which can be illustrated, for instance in connection 
with the measurement of angles in terms of arcs inter- 
cepted on a circle; and 3) generalization by removing data 
and making appropriate changes in the conclusion, as was 
done in illustration 2. 


Educational Values That May Be Attained By the Use 
of Variation in Plane Geometry 


1. By making relatively specific suggestions, the 
teacher can use variation as an effective method for lead- 
ing his students to discover some of the theorems usually 
included.in a plane geometry course. 

2. Students can learn to use variation on their 
Own initiative to discover statements not specifically 





expected by the teacher to commonly found in text- 
books. 

3. Variation is a means for stimulating interest. 

4. Variation can be used to provide for individual stu- 
dent differences of ability, insight, interest, and time. 

5. Variation can be an aid to remembering and re- 
calling statements of geometry. 

6. A student who uses the process of variation encoun- 
ters false statements as well as true statements. More- 
over, he encounters situations in which he must judge 
between probable truth and falsity and he is challenged to 
replace untenable conclusions by conclusions which he can 
support by proof. Hence some of the criticisms frequently 
voiced against mathematics are overcome. 

7. Variation provides experience in precise expression, 
one of the values often claimed for mathematics. 


Limitations of the Process of Variation 


The writer is aware of the following limitations of the 
process of variation. 

1. Variation is not a method whereby every statement 
in geometry can be discovered. 

2. A teacher who is over-enthusiastic about variation 
might attempt to use it in situations where some other 
approach would be as effective if not more effective. 

3. If variation is over-emphasized, the students might 
overlook relationships which are present in a given situa- 
tion but which are not suggested by variation. 

4. If a student is not motivated by the prospect of dis- 
covering new statements himself, he is unlikely to be 
motivated to use variation. 

5. In any original investigation and thus also when 
variation is used, the nature of the outcome or even the 
success of the effort is not guaranteed in advance. 

6. There is also the danger that a student might gen- 
erate new statements with such enthusiasm that he will 
not wish to prove each one carefully. 

7. Although sometimes variation can be used as an 
aid in the discovery of proofs of given statements, it is not 
primarily a method for discovering proofs. 


Specific Recommendations for Using 
Variation in the Teaching of Geometry 


1. The process of variation should be introduced in- 
formally early in the course. 

2. Later on, the students should be aided gradually to 
identify and discover particular kinds of variation and to 
organize the different types in a formal manner. 

3. Variation should be used both by the teacher in 
presenting new material to the class and by the students 
in their individual work. 

4. The teacher should give many hints of opportunities 
to use variation, but the students should be encouraged to 
exhibit initiative by applying variation without specific 
suggestion by the teacher. 

5. Use of variation in connection with statements from 
fields outside mathematics should receive some attention 
in the geometry class. 


Problems for Further Study 


1. The method of variation should be used by other 
teachers in their classrooms and the results evalu- 
ated. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 889 





2. Extension of the concept of variation to construction 
problems and to concepts and definitions of geometry 
Should be explored. 

3. Arrangement of topics and principal propositions of 
plane geometry should be studiedfrom the point of view of in- 


creasing the opportunities for using variation most effecitvely. 


4. Opportunities to develop topics and theorems of 
solid geometry as variants of topics and theorems in plane 
geometry and opportunities for guiding able and interested 
students to the discovery of theorems in elementary geom- 
etry should be sought. 

o. The possibility of using plane geometry as a medium 
for learning how to apply the process of variation in other 
areas should be investigated. 258 pages. $3.35 


Abstract published by special arrangement with The 
Ohio State University. 


TEACHING FOR ATTITUDES CONDUCIVE TO SAFE 
DRIVING: DETERMINATION OF VALID PRINCIPLES 
OF ATTITUDE FORMATION AND THEIR 
APPLICATION TO GUIDE THE TEACHING 
OF DRIVER EDUCATION FOR ACHIEVEMENT 
OF DESIRABLE ATTITUDES 


(Publication No. 25,497) 


Arthur Leo Mahony, Ed.D. 
New York University, 1957 


Safety educators have long expressed the belief that 
development of proper attitude is the basic objective of 
driver education. Concurrently, a defeatist philosophy has 
tended to discourage research to determine the actual 
nature of attitude, principles by which attitude can be 
developed and a methodology for achievement of the atti- 
tude objective of driver education. 

This investigation was designed to determine facts 
concerning the nature of driver attitude, to extract from 
the emerging data valid principles for achieving the atti- 
tude objective and, based upon those facts and principles, 
to write a guidebook for teachers of driver education. 

A search was made of the literature of neuroanatomy 
and neurology. Pertinent data were extracted and arranged 
in functional pattern. The result was a new, mechanistic 
concept of attitude, based on the form and function of the 
nervous system. The new concept, names in the study 
“The Neural Bias Mechanism,” is a functional grouping of 
components of the central nervous system. 

Affected by past experience the Neural Bias Mechanism 
exists in a conditioned state. All subsequent neural func- 
tions which are related to its area of bias are so affected 
by the mechanism that they are biased in pattern in accord 
with its own pattern of acquired associations. Words and 
image-symbols associated within the Neural Bias Mecha- 
nism by past experience with particular emotional reac- 
tions become “trigger” words and symbols and evoke the 
same emotional reactions whenever their electro-chemical, 
coded patterns are “recognized” in the mechanism. Words 
and image-symbols carry meaning connotations that exist 
within the Neura) Bias Mechanism rather than their dic- 
tionary or other meanings. The conditioned state of the 
Neural Bias Mechanism is the Prejudice or Attitude com- 
ponent of the mind. 











Five principles emerge for driver education in its quest 
for the attitude-objective (or for any agency concerned 
with attitude or prejudice). 1. Procedures should be 
devised to fit the organism they are designed to affect 
(the student). 2. Conditioned associations already existing 
within the Neural Bias Mechanism of the student should be 
learned as far as possible and turned to constructive use. 
3. Planned, desirable associations should be introduced 
into the student’s Neural Bias Mechanism. 4. The process 
should start early in life as do those forming other atti- 
tudes or prejudices and not be left to late high school 
years. 5. Pertinent organization of school resources 
should be accomplished to these ends. 

Based on neurological principles and their implications, 
a guidebook was written applying them to driver education 
procedures specifically designed for achievement of the 
attitude-objective of driver education. 

Testing another hypothesis, a jury of traffic safety ex- 
perts was requested to identify individual “driver attitudes” 
and their significance. Subsequent data and re-analysis 
resulted in disqualification of the jury. An account of this 
procedure is reported as partial basis for re-analysis. 

An unexpected spur or branch-emergent of the study 
appeared in re-analysis of jury responses and their “iden- 
tified” “driver attitudes” in light of subsequent (neurologi- 
cal) data. 

Though less strongly supported than the Neural Bias 
Mechanism by data available to-day, this outgrowth of the 
study - postulated as an exploratory analysis - indicates 
that our previously conceived “driver attitudes” are unreal, 
semantic entities, that each is actually a duality of attitude 
plus knowledge. It supports concentration of effort on 
development of a strong (single) attitude favorable to safe 
driving plus appropriate knowledge teaching, as opposed 
to an attempt to develop a myriad of “driver attitudes.” 

It indicates futility in any attempt in driver education to 
change the broad, general, long-standing attitudes such as 
“toward life,” “toward people,” etc., and recommends 
concentration of effort on that single “attitude toward 
safety in driving.” 230 pages. $3.00. Mic 58-4590 



































A STUDY OF RECOMMENDED PROGRAMS OF 
TECHNICAL EDUCATION IN THE DEVELOPMENT OF 
THE SUPERIOR STUDENT ON THE 
SENIOR HIGH SCHOOL LEVEL 


(Publication No. 25,006) 


Richard Elder Morley, Ed.D. 
University of Houston, 1957 


This study was based on the assumption that enrich- 
ment of the curriculum is needed in order to improve the 
educational opportunities for superior students, and that 
technical education made available to superior students 
on the senior high school level would provide such oppor- 
tunities. 

The purposes of the study were examined in three 
areas: (1) to discover how enrichment for superior stu- 
dents might be provided through training in technical edu- 
cation on the senior high school level; (2) to determine to 
what extent industry would cooperate with the secondary 
schools in providing assistance intechnical education; and 
(3) to establish findings of the study as an informational 
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guide for interested senior high schools to use in providing 
additional educational opportunities through technical edu- 
cation for superior students in their respective interest 
and ability areas. 

Data for the study were obtained principally by means 
of: (1) investigation of available research literature 
published relative to the subject; (2) personal letters from 
the directors of vocational-technical education in the state 
departments of education in the United States relative to 
the place of the superior student in technical education; 

(3) an appraisal questionnaire study to selected secondary 
schools in each state to determine the reaction of superior 
students enrolled in technical education, the types of pro- 
grams, and to what extent such programs contributed to the 
enrichment factor for superior students; and (4) an ap- 
praisal questionnaire study to selected industries in the 
Houston-Gulf Coast area to determine to what extent in- 
dustry would cooperate with the secondary schools in 
providing assistance in technical education for superior 
students. 

The principal findings of the study indicated: (1) tech- 
nical education should have a rightful expectation of 
recruiting and training some of the superior students; 

(2) factors lending credence to advantages for superior 
students enrolled in technical education in high school were 
the apparent opportunities awaiting them for higher educa- 
tion or entrance into technical occupations; (3) participa- 
tion by superior students in technical education, as an 
enrichment factor, provided unlimited educational oppor- 
tunities and learning situations that aided in their growth 
and development; (4) technical education challenged supe- 
rior students’ power of investigation to the extent that 
many sought higher degrees of specialization and higher 
education; (5) industry was interested and willing to 
cooperate with the secondary schools in providing assist- 
ance in technical education for superior students; and 

(6) industry would provide representatives to serve ona 
steering committee made up of leaders from education, 
business and industry to study ways and means by which 
the schools in the Houston-Gulf Coast area might provide 
additional educational opportunities for superior students. 

On the basis of data established, the following recom- 
mendations were made: (1) the nation’s vocational-tech- 
nical high schools should start immediately with continuing 
studies of students with superior abilities for identification 
and provisions for educational opportunities above and 
beyond the normal requirements of the regular classroom 
that will challenge superior students to their highest levels 
of capacity; (2) the vocational-technical high schools are 
so designed to provide unlimited enrichment factors for 
superior students in the various shops, laboratories and 
course offerings available, and educational authorities 
should utilize the facilities available for widening the 
educational opportunities for superior students in their 
respective schools; (3) methods of teaching superior stu- 
dents should include instruction in research laboratory 
techniques, seminars, extension of the unit-type method, 
and direct application of general education courses to the 
development and construction of exploratory projects 
where theory may be applied to learning situations and 
experiences; (4) secondary schools and colleges should 
improve their relationship with industry in order to utilize 
consultants and facilities available from industry for 
assistance to superior students in technical education; and 
(5) school authorities in the Houston-Gulf Coast area 





should consider the feasibility of organizing a committee 
comprised of authorities from education, business and 
industry to study ways and means of providing educational 
opportunities for superior students in the schools and 
colleges within this immediate area. 

158 pages. $2.10. Mic 58-4591 


THE INFLUENCE OF SELECTED FACTORS ON 
SCIENCE INSTRUCTION IN THE 
PUBLIC HIGH SCHOOLS OF KENTUCKY 


(Publication No. 25,034) 


Lawrence H. Nath, Ph.D. 
University of Kentucky, 1952 


This study is an inquiry into the science instruction in 
the high schools of the state of Kentucky during the school 
year 1950-51. The factors selected for the study include 
the teacher, the laboratory adjuncts to science instruction, 
and curriculum-teaching objectives and procedures. Indi- 
vidual courses studied include chemistry, physics, biology, 
and any so-called senior science or consumer science 
courses offered. General science was studied, but less 
intensively. 

The purposes of the study were to determine the influ- 
ence of these factors on science instruction in the public 
high schools of the state, to provide information which will 
be useful to the agencies responsible for and interested in 
science instruction in the state, and to make recommenda- 
tions which will be useful in improving science instruction. 

The literature was searched to obtain qualifying data 
with which science instruction in the state of Kentucky 
could be compared. A list of essential factors was assem- 
bled, together with pertinent subfactors. A questionnaire 
was prepared and sent to 444 high schools in the state. 
Returns were received from 140, a return of 31.5 per cent. 
Thirty-five were selected at random from among the 
returns, and programs in these schools were studied 
intensively, each science teacher observed and interviewed. 

It was found that general science, biology, chemistry 
and physics are offered in most Kentucky high schools. 
Only 2.2 per cent of the responding high schools offer no 
science courses. The per cent of pupils, grades 8 through 
12, who were enrolled in science subjects compares 
favorably with enrollment in science subjects in the high 
schools of the United States as a whole; 41.9 per cent for 
Kentucky high schools, 41.4 per cent for the high schools 
of the nation. 

The quality of science instruction in the public high 
schools of Kentucky is poor. The pre-service training of 
science teachers is too highly specialized. Little or no 
training in methodology of teaching science is obviously a 
factor in the quality of science instruction. The teachers 
are not professionally minded. Few belong to professional 
organizations and few indicated an interest in attending 
professional meetings. The small per cent reading profes- 
sional books and journals is another indication of profes- 
sional disinterest. Lack of professional awareness is a 
definite factor in the quality of science instruction. 

The science teachers have too many different class 
preparations for good science instruction to be possible. 
There was practically no evidence of laboratory assistance. 
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Laboratory facilities, equipment and materials, and 
budgetary allotment for laboratory are totally inadequate. 
Few science clubs are organized, and the proper use of 
audio-visual materials is lacking. The science teachers 
interviewed were, in most cases, unable to evidence their 
objectives or philosophy of science instruction. 

It is recommended that high schools attempt to re- 
evaluate their science programs in the light of findings of 
this study. Teacher-training institutions need to consider 
a better-rounded science preparation for their embryo 
science teachers. Needed are courses in methodology of 
science instructions, laboratory care and maintenance, 
and budgeting for total laboratory growth as well as current 
budget needs. It is recommended that high schools en- 
deavor, through study of interests and abilities, to find 
students with “science potential” early in their high school 
career. 

It is recommended that the Kentucky State Department 
of Education do all in its power to stimulate programs of 
general and special education in science, review its prac- 
tices with regard supervision, and provide the teachers 
with as much material assistance as possible. 

The needs of children will not be met until the profes- 
sional needs of their teachers are met. 

194 pages. $2.55. Mic 58-4592 


THE GREEN RIVER TEACHERS ASSOCIATION: A 
CASE STUDY OF THE DECISION MAKING PROCESS 


(Publication No. 24,945) © 


John D. O’Donahue, Ed.D. 
University of Oregon, 1958 


Adviser: Donald Tope 


The research reported here was a study of the decision- 
making process. It was primarily a description and anal- 
ysis of the decision-making process as it was observed to 
operate in the context of the Green River’ Teachers’ 
Association. The study sought to describe and explain 
how, and to a limited extent, why, this particular organi- 
zation chose to regard certain situations as problematic 
and not others, and decided to pursue particular courses 
of action when cognizant of the existence of alternative 
courses. 

The goal of the study was primarily the extension of 
knowledge in an area in which scientific information is 
lacking; decision-making. The major purpose of the study 
is to develop insights into the nature of the decision- 
making process evocative of hypotheses to be tested. The 
study does not pose a practical administrative problem to 
be solved, a series of questions concerning decision- 
making to be answered, or a set of hypotheses to be tested. 


Methods of Study 

The case study method of research was employed in 
this study. The unit isolated for study is the decision- 
making process. A decision is defined as the course of 
action chosen from among a number of alternative courses 
of action. Decision-making is defined as the act of choos- 
ing. The decision-making process is defined as the rela- 
tions and inter-relations between a progressive series of 














such acts that lead to and follow from a decision. Thus, 
the decision-making process is not so much a phenomenon 
as it is a construct designed to help order and explain a 
set of phenomena. In and of itself, the decision-making 
process is not an event open to observation; it is an 
inferred entity. As such, its operation cannot be observed 
directly. The methodological problem created by the 
nature of the process being studied was resolved by devel- 
oping an extensive conceptual framework of the process 
designed to make explicit the kinds of human behavior 
which may be observed to infer the operation of the proc- 
ess. The conceptual framework developed was essentially 
a tentative explanation of the decision-making process in 
terms of classification of decisions, constraints, role 
theory, learning and problem solving. The conceptual 
framework was designed to be suggestive of and sensitiz- 
ing to the kinds of behavior to observe and describe that 
would be relevant to developing a descriptive account. As 
such, it contributes to an analysis and an understanding of 
the decision-making process. 

The initial step in the collection of data was to become 
immersed in the affairs of the association as a non-par- 
ticipant observer. During the academic year 1956-57, all 
meetings of the association and its committee’s were 
attended and recorded. Meetings of the School Board and 
the School Board Budget Committee which dealt with sub- 
jects relevant to the affairs of the Teachers’ Association 
were attended and recorded. Extensive interviews were 
held with influential members of the Teachers’ Association. 
In most instances, meetings and interviews were recorded 
on a sound-scribing machine from which typescripts were 
made. Organizational records provided a source of rele- 
vant historical data as did the files of the Community Study 
Project. Data collected by other members of the research 
team in their studies of other agencies in the community 
constituted a valuable source of supplementary information 
which was utilized in the study. 


Treatment of the Data 








The data collected was organized in the form of a case 
report, entitled The Salary Issue. The case report isa 
narrative account focused upon the Green River Teachers’ 
Association’s actions concerned with implementing a 
decision to achieve the goal of getting the School Board 
Budget Committee to place all of association members 
fully on a salary schedule adopted by the Committee during 
the previous school year. 





Analysis of the Case 








The purpose of the case analysis was to evoke, rather 
than to verify, hypotheses. The analysis yields forty 
hypothesis concerning the decision-making process. The 
analysis, while not exhaustive in terms of the potential of 
the case, yields many insights into the nature of organi- 
zational decision-making. 

481 pages. $6.15. Mic 58-4593 


1. Green River is a psuedonym for a city of 13,500 
population located in Central Oregon. The study was made 
in conjunction with the student’s work as aResearch Asso- 
ciate in the University of Oregon’s Community Study Pro- 
ject, a continuing, interdisciplinary approach to research, 
which has for the past five years utilized the community of 
Green River as a laboratory, The Community Study Pro- 
ject is made possible by a grant from the W. W. Kellogg 
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Foundation through the Cooperative Projectin Educational 
Administration. 


THE ARTS AS AN INTEGRAL PART OF THE 
VALUE-CENTERED CURRICULUM 


(Publication No. 25,463) 


Jeanne Elizabeth Orr, Ph.D. 
The Ohio State University, 1953 


The setting of the study is The University School, a 
department of the College of Education, The Ohio State 
University. The school as it is now organized consists of 
a kindergarten and twelve grades and has been in existence 
for approximately twenty years. It has, during that time, 
devoted its efforts toward the clarification and implemen- 
tation of a common philosophy of education, the study of 
curricular, instructional and guidance problems of general 
educational interest, the study of special educational prob- 
lems arising in Ohio, and the preservice and in-service 
education of teachers. Service activities, research, and 
publications reflect the scope of these concerns. 

Although it is recognized that an educational program 
which emphasizes the development of value attributes and 
the seeking of value increments places equal demands on 
all phases of the school program, the present study focuses 
upon the related arts--those which are commonly desig- 
nated as fine arts, industrial arts, and crafts. Further- 
more, since the very nature of true human values seems 
to deny the existence of subject-matter lines, the arts are 
considered an integral part of the total core curriculum 
program as they help meet group and individual needs in 
the development of study units and special interest areas. 

The study proposes to clarify and implement the ac- 
cepted values of The University School in terms of the 
related arts and, by analyzing selected experiences, to 
discover the operational factors which contribute to the 
realization of such values. It entails an analysis of actual 
behavioral situations as observed on a continuum of age 
levels within The University School. The dissertation 
reports behavior in both the related arts classes and in 
other classes involving the related arts teachers. Although 
examples are drawn from all age groups, a more concen- 
trated study was made of the second, sixth, and ninth 
grades in an effort to establish some definite focal center 
in the primary, intermediate, and secondary groups. 

Each experience was studied in terms of the specific 
behavior of children in specific situations. The experience 
was then interpreted in terms of the factors operating 
within the situation and in terms of developing value pat- 
terns. 

Following the study of a series of experiences within a 
given age level, general conclusions were drawn concerning 
the relationships between the operating factors and the 
developing ability of the pupils to make sound value judg- 
ments. 

Both the specific and general conclusions were based 
on the cooperatively determined values which are stated 
as “General and Continuing Points of Emphasis” in The 
Philosophy and Purposes of The University School and on 
the more specific value statement which was developed in 
terms of the related arts. 











The philosophic background for the study, including the 
nature of values and their place in a democratic society 
and the possible contribution of the related arts to the 
development of democratic values, is presented in the 
first two chapters. The writer’s own convictions are 
further explained and supported by reference to the writ- 
ings of outstanding students in the fields of human growth 
and of art education. 

Chapter III presents the implementation of the basic 
philosophy as it has been developed in The University 
School and, more specifically, in the related arts area. 

From the presentation of the general and specific 
philosophic backgrounds, criteria for evaluating the degree 
of value development within the related arts are presented 
in Chapter IV. These criteria are then used to analyze and 
interpret the actual behavioral situations which are re- 
ported in Chapters V, VI, and VII. Value growth patterns 
for each age group were further clarified by means of the 
following summaries which were developed with concern 
for the relationships between the operational factors and 
developing values. 


A. Summary of the analyses of the primary experiences. 


The one factor which seemed most basic to the 
entire group of situations reported from the primary 
grades was daily availability of time--time to plan, 
time to discuss and share ideas, time to work and 
time to evaluate. In each case the child needed time 
to work through his personal or group problem, and 
he felt secure when that time was provided in the 
flexible nature of all classroom activities. The de- 
mand for time was further emphasized by the fact 
that primary value is placed on child growth and 
development rather than on the product made by the 
child. 

Another factor basic to many situations was the 
opportunity for sharing and planning on an individual 
basis in a group situation. In this way emphasis was 
placed on self-direction and self-stimulation of im- 
agination in an atmosphere which offered inspiration 
and subtle guidance for the development of ideas. 

The wide range of materials which were easily 
available to all children also contributed a great deal 
to the general pattern of value development. The rich . 
and stimulating environment was also characterized 
by the opportunity to enjoy and to personally handle 
good works of art. The quality of choice, understand- 
ing, appreciation and enjoyment was greatly enhanced 
by the rich atmosphere in which the children lived. 

The permissive atmosphere which resulted in 
personal security and cooperative and responsible 
group living was also basic to many of the situations 
which were reported. Faith was expressed in the 
ability and integrity of each child to work sincerely 
in response to personal and group interests and needs, 
and guidance was offered in keeping with this faith. 
Opportunity was offered for each child to play a 
variety of roles in democratic classroom living with 
the resulting development of skill in democratic 
participation. 


B. Summary of the analyses of the intermediate experiences. 


Availability of adequate time for the gradual devel- 
opment of values was the basic existing factor in the 
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intermediate grades. The development of personal 
interests, the planning process, the working process, 
evaluation, sharing, enjoyment of process and environ- 
ment, trips and orientation to new experiences all 

took large quantities of time so that each child could 
benefit from the experiences in terms of his own rate 
of growth and development. 

The development of personal interests and abilities 
also placed unusual emphasis on the factor of personal 
choice and self-direction in the planning of individual 
projects and activities. The importance of opportunity 
to explore deeply into the possibilities of one material 
was expressed in many ways and the increasing need 
for helpful guidance in terms of technique and process 
was apparent. 

Increasing concern over self and the developing 
social relationships within the group. also emphasized 
the importance of an atmosphere of acceptance in 
which each child could feel secure in the. expression 
of ideas and could receive honest praise for job well 
done. 

The development of specialized interests and needs 
also placed new demands on background experiences 
in group living as well as in the development of under- 
standing of materials and of skill in their use. The 
stimulation offered through related activities within 
the field of interest and through personal contacts 
with arts resources within the school and local com- 
munity was also of great value. 


C. Summary of the analyses of the secondary experiences. 


The widening interests and needs of the upper school 
students placed increasing emphasis on the availability 
of time to develop interests and concepts over a long 
period as well as to quickly complete a project in an 
area of intense concentration of interest. This dual 
need has strong implications for flexibility of schedule 
and for guidance in self-direction in planning for the 
most effective use of personal and group time. 

The multiple pressures which increase so rapidly 
with developing maturity also suggest that each stu- 
dent be carefully guided into situations where he must 
express and compare value judgments whenever he 
makes a choice. Opportunity to select individual 
projects as well as opportunity to accept responsibil- 
ity for projects arising from group living are impor- 
tant factors in such growth development. Individual 
and group evaluation also helps each person to become 
more articulate in expressing value judgments. 

The availability of a wide range of materials of 
actual worth stimulates participation and gives real 
meaning to careful planning and evaluation of the 
working process. Need for the personal development 
of extensive skills and techniques is also obvious and 
the desire to experiment with new materials is height- 
ened. 

Developing concerns for social values and interest 
in the widening community also contribute to the 
appreciation of community art resources and to a 
desire to enjoy creative and inspirational experiences 
in school and home living. 


A summary of the analysis and interpretation of the 
experimental data from all age groups is presented in 
Chapter VIII while the general educational proposals 





drawn from the entire study are presented in Chapter IX. 
Although each of the values which were listed and developed 
in Chapter IV is summarized in detail, some general 
points of summary are also drawn. The situations reported 
in Chapters V, VI, and VII were selected without emphasis 
on any given value development, but the entire range of 
values stressed in the philosophy of the school is evident 
in the resulting growth patterns. 

Very little consideration was given to the development 
of vocational standards and adjustments which may be 
explained by the specialized nature of such a need. Other 
areas of low concern were those of developing skills in 
measurement and quantitative symbols and of developing 
standards of personal appearance and grooming. Although 
both these areas are of concern in the arts, the fact that 
special consideration is given them in the fields of mathe- 
matics and home arts gives some justification to their 
lack of emphasis in the situations which are reported in 
this study. The area of health and safety is of great con- 
cern in the arts but the behavior is such an accepted part 
of everyday living that there was little opportunity to 
observe any particular pattern of growth. 

The situations reported gave evidence of unusual growth 
in the development of creativeness, in the use of the 
method of intelligence in problem-solving situations, and 
in the development of self-direction. The emphasis in 
these three areas was consistently high in all three age 
levels. 

The development of communication skills and recrea- 
tional outlets was also consistently high throughout the 
school but to a less extensive degree than the development 
of those areas mentioned above. 

In the areas of social development greater opportunity 
was reported for growth in social sensitivity and coopera- 
tiveness in the primary grades while emphasis in the 
upper school was placed on democratic living, ability to 
interpret the democratic way of life, and on increasing 
social adjustment through greater group participation. 

The upper school also had far greater opportunity to 
develop skills in the utilization of goods and services with 
particular reference to the field of the arts. 

The place of time as a factor of extreme importance 
in all phases of value development was particularly em- 
phasized in this study. Many values such as creativeness, 
self-direction, and democratic participation demand un- 
usually long periods of time for the development of con- 
cepts and of personal security which are necessary to 
their growth. Shorter but more concentrated periods of 
time were often needed for the development of skill in the 
use of materials or processes or in the intensification of 
existing interest. The provision of regularly scheduled 
periods of time is needed for planning, working, and evalu- 
ation while a more flexible schedule is demanded for 
sharing, orientation to new experiences, appreciation of 
school and community resources, and for work on large 
group projects. The provision of adequate time is really 
implied in each of the other existing constructive factors 
reported in this study. 

The availability of a wide range of materials and of ade- 
quate spacefortheir storage and use is also of fundamental 
importance. The whole concept of choice in self-direction is 
dependent onarichvariety of materials andprocesses from 
whichto choose. The importance of intelligent choice is 
strengthened if the available materials are of real value. This 
factis of particular importance tothe uvper school students. 
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The opportunity for personal choice of project or ac- 
tivity is fundamental to growth in self-direction and crea- 
tiveness. Individual choice demands the development of 
responsibility in planning and evaluation and gives real 
personal meaning to the work undertaken. 

Provision of time, materials, and opportunity for choice 
is not enough to provide a satisfying situation for a child, 
however. He also needs to live in a rich environment of 
experience so that his interests and needs will be stimu- 
lated toward the desire to make constructive use of avail- 
able opportunities. He also needs to become deeply in- 
volved in group living so that he can be stimulated toward 
the understanding of other people and an appreciation of 
the democratic way of life. 

The growing child is particularly responsive to an 
atmosphere of permissiveness where he feels free and 
secure in the expression of a personal idea. Guidance 
toward self-evaluation of personal strengths and weak- 
nesses is important within such a framework and gives 
opportunity for the development of basic values as guides 
in personal and group behavior. 

Such values and beliefs as those developed throughout 
this study offer the needed impetus toward a reconstruction 
of our schools so that children may grow in an atmosphere 
which exemplifies such values and which fosters the devel- 
opment of sound value patterns as the basis for their 
living. The teacher, as the most mature member of the 
class group, has the responsibility of accepting the value 
patterns which a child brings with him to school and of 
helping each child to grow to the fullest extent possible. 

394 pages. $5.05. Mic 58-4594 
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A SURVEY TO ASCERTAIN HOW WIDELY JOB-GETTING 
TECHNIQUES ARE PRESENTED BY COLLEGES 
AND UNIVERSITIES, THE MANNER OF 
PRESENTATION, AND REACTIONS TO THEM 


(L. C. Card No. Mic 58-603) 


Dorothy Mae Reeves, Ed.D. 
New York University, 1957 


The purpose of the study was to survey representative 
colleges and universities to ascertain the extent and nature 
of job-getting assistance, and to learn the reaction to its 
presentation on the part of students, instructors, and ad- 
ministrators. 

Because of expanding college enrollments, need for 
increased personnel services, and indications that the 
plentiful employment opportunities of the present will not 
continue permanently, this status study is important for 
future planning. 

The first questionnaire of the series employed was 
sent to the director of guidance and/or placement in every 
accredited liberal arts college, school of business, school 
of engineering, and teachers’ college, including the schools 
‘of education within universities, to learn the amount and 
type of assistance given. Those questionnaires indicating 
little assistance were discarded except to record their 
number and percentage in the appropriate categories. 





Those indicating substantial assistance were sent a second 
questionnaire to ascertain more about the type of assist- 
ance given, and to ask permission to poll graduates who 
had received assistance. 

Those instructors or guidance directors who gave 
permission for this polling were asked for the names and 
addresses of twenty graduates. When these graduates were 
polled, a fourth questionnaire was sent to the deans of their 
schools to ask their impression of the value of this assist- 
ance. 

Returns were divided into four categories: geographical 
areas, types of student body, type of support, and size of 
school. 

Of the 1186 questionnaires sent, the 775 replies re- 
ceived indicated that 426 schools give substantial assist- 
ance and 349 give little. 

The typical school offering the most assistance in job- 
getting is a large school, a state school, a co-educational 
school, and in the New England Association. The typical 
school offering the least assistance is a private school, 

a small school, a college for women, and in the Northwest 
Association. Schools of business give the most job-getting 
assistance and show greatest interest in the study. Liberal 
arts schools do the least but indicate that they see the 
greatest need for increased assistance. 

Instructors, deans, and graduates in institutions where 
job-getting techniques and tools are used indicate that they 
are valuable. In schools where little assistance is given, 
instructors and graduates state the need for more, gradu- 
ates indicating that there should be more actual instruction 
in job-getting procedures, more information about pro- 
spective firms, and employers and more assistance from 
placement staffs. 

As to specific tools and techniques employed, schools 
of education and schools of business most often have 
courses. Schools of engineering use the assembly and 
Seminar extensively. 

With 60 schools having courses and 48 indicating that 
they hope to start one soon, there appears to be a trend 
to give this service. 

The required course predominates and is the technique 
graduates prefer. 

Instructors state that the data sheet is the most fre- 
quently used tool while graduates indicate that it is the 
application letter. 

Schools of business report using the greatest proportion 
of the possible job-getting tools, but the majority of gradu- 
ates say they have learned to use from three to five. 

In the light of these findings, it is recommended that 
placement bureaus revamp their organizations to give 
more information on companies and employers and provide 
year-round service to graduates. Every school should 
have some place where job-getting assistance may be 
secured. Since placement bureaus exist in all schools, 
perhaps their use should be extended to take care of these 
needs. 

Because of the indications by graduates, placement 
directors, and guidance officers that increased facilities 
and more assistance to students are needed, an investiga- 
tion of this whole area should be made by many schools. 
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AN OCCUPATIONAL SURVEY OF 
READING SPECIALISTS IN JUNIOR 
AND SENIOR HIGH SCHOOLS 


(Publication No. 25,499) 


Henry Alan Robinson, Ed.D. 
New York University, 1957 


The Problem: 

The purpose was to conduct an occupational survey of 
the reading specialist in junior and senior high schools, 
for the use of prospective entrants into the field, school 
administrators, and vocational counselors. The investiga- 
tor compiled occupational information about the reading 
specialist in junior and senior high schools. He compared 
the female and the male reading specialist. He examined 
aspects of the job which might influence the job satisfaction 
of the reading specialist. 





Procedure in Solving the Problem: 

A questionnaire was mailed to 649 individuals reported 
to be reading specialists in junior or senior high schools. 
There were 401 usable returns (62 per cent). Information 
received was tabulated and organized to present results in 
the following areas: sex, age, maritial status, salary, 
methods of entrance, job titles, grade levels, departmental 
affiliations, time devoted to the work, duties, experience, 
educational preparation, job satisfaction. 








Results: 

1. Twenty-one per cent of the respondents were male; 
79 per cent were female. The median age for the group 
was 42. Approximately 57 per cent of the reading special- 
ists were married. The median salary was $5,250. Al- 
most 50 per cent were asked to except their positions with- 
out any special pay raise. About a third indicated that they 
obtained their jobs through direct application. 

2. Remedial reading teacher and reading teacher were 
the most commonly used titles in all grade levels from 
7-12 inclusive. The majority were members of the English 
or Language Arts department (51 per cent), although a 
substantial number (22 per cent) were a part of their own 
Reading department. 

3. Most of the reading specialists devoted full time to 
reading activities daily, five days a week. These activities 
fell into three large categories: diagnosis; instruction; 
consultation. 

4. A majority of the reading specialists possessed the 
bachelor’s and master’s degrees accompanied by a con- 
siderable amount of classroom teaching experience. They 
had far more course work in English and psychology than 
any Other area. Most felt they should have more intensive 
training in the area of reading itself. 

». Only one per cent of the respondents reported job 
dissatisfaction; 22 per cent were mildly satisfied; 77 per 
cent were extremely satisfied. 

6. The extremely satisfied were involved, to a much 
greater extent than the mildly satisfied, in diagnostic and 
consulting activities. Significantly smaller proportions of 
the extremely satisfied “taught reading to normal-size 
classes, taught English classes,” and “taught other sub- 
jects” than of the mildly satisfied group. 

7. There were no significant differences in aspects of 
the job which differentiated the female from the male 
reading specialist. 





Conclusions: 





1. Specialization in reading at the junior and senior 
high school levels appears to be a relatively new position. 

2. There is a trend for the reading specialist to 
broaden his work beyond the confines of the English de- 
partment. 

3. Different titles do not always indicate different 
duties. 

4. There is a need for more intensive training in the 
area of specialization. 

0. The degree of job satisfiaction seems to increase 
as duties become less like those of the classroom teacher. 

6. Most satisfactions of reading specialists are related 
to the nature of the job while most dissatisfactions stem 
from the structure and acceptance of the program within 
the school or school system. 


Recommendations: 








1. Secondary school reading specialists should be 
certified by their respective State Departments of Educa- 
tion in order to insure adequate training requirements 
and job definition. As the International Reading Association 
continues its growth, it might help to standardize certifi- 
cation nationally by setting up different requirements for 
various categories of membership. 

2. Administrators and other staff members should be 
ready to give active support to a school reading program 
before a reading specialist is considered for employment. 

3. Administrators should encourage and help secondary 
school reading specialists reach teachers in all subject- 
matter areas and not in the English area alone. 

158 pages. $2.10. Mic 58-4595 





A STUDY OF WOMEN IN OFFICE MANAGEMENT 
POSITIONS, WITH IMPLICATIONS FOR 
BUSINESS EDUCATION 


(L. C. Card No. Mic 58-566) 


Elfreda Maxine Rusher, Ph.D. 
The Ohio State University, 1957 


The major purpose of the investigation was to determine 
some of the elements necessary for the improvement of 
educational programs preparing women for office manage- 
ment positions. In order to accomplish this, it was nec- 
essary (1) to ascertain characteristics of the women 
employed in office management positions; (2) to investigate 
their duties; (3) to identify their basic problems; (4) to 
discover traits essential to their occupation; (5) to dis- 
cover their opportunities for promotion; and (6) to evalu- 
ate their educational background. 

Data were secured by means of a survey of current 
literature and research in office management and by a 
questionnaire mailed to approximately half the women 
members of the National Office Management Association. 
The conclusions and recommendations are based on an 
analysis of the responses of 266 women employed in office 
management positions. 

The major findings were that the women’s average age 
was forty-five, their median salary approximately $6,500, 
about half were married, they had spent a median of 4.6 
years in school beyond the eighth grade, they had attended 
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a variety of types of schools, the majority had been em- 
ployed as secretaries or bookkeepers before becoming 
office managers, and they were employed, for the most 
part, on the middle management level in both small and 
large firms. 

Their major duties included supervising office employ- 
ees and planning and scheduling office work. 

Management’s lack of confidence in the ability of women, 
its reluctance to delegate responsibility and authority to 
them, and a salary scale lower than that of men were 
among their major problems. 

The traits mentioned as essential to the success of 
women in office management positions included fairness, 
objectivity, and honesty; ability to get along with others 
and to organize work and make quick decisions; and a 
knowledge of the business. 

The factors which had contributed to their advancement 
to higher-level positions included their educational back- 
ground and interest in continuing study; hard work, ambi- 
tion, aggressiveness, and diligence; interest in people; 
and willingness to accept responsibility. 

Typewriting, personnel management, office management, 
shorthand, principles of management, and business corre- 
spondence were the courses which had proved most valu- 
able to them on the job. 

The following conclusions are based on the findings of 
the investigation: (1) There are opportunities for women 
in office management in both large and small firms and in 
a variety of industries. (2) Women are promoted to office 
management positions after having served in lower-level 
positions. (3) A few women are promoted to top-level 
positions, but the majority work at the middle management 
level. (4) Their educational background and an interest in 
self-improvement through continued study contribute to 
their advancement. (5) Women employed in office manage- 
ment positions consider their positions as permanent 
careers. (6) The functions performed by women in office 
management positions are varied, but the major ones deal 
with employer-employee relationships and with planning 
and scheduling office work. (7) Women who occupy office 
management positions have basic problems which do not 
confront men in the same positions. (8) To be successful 
in higher-level positions, women must possess leadership 
qualities. (9) Business administration and general educa- 
tion courses, supplemented by secretarial skills, are 
integral elements of the educational preparation of women 
for office management positions. 183 pages. $2.40 


AN ANALYSIS OF THE WORK OF THE 
FIRST-LINE OFFICE SUPERVISOR 


(L. C. Card No. Mic 58-571) 


Robert Paul Steinbaugh, Ph.D. 
The Ohio State University, 1957 


Although the importance of the first-line office super- 
visor’s position has been readily recognized, little has 
been done to obtain a definite picture of his duties and 
responsibilities. 

Purposes. In this study of the first-line office super- 
visor, the major purposes were (1) to determine the 
characteristics of the first-line office supervisory position; 





(2) to determine the personal background of the first-line 
office supervisor; (3) to determine the activities most 
frequently performed by him and the approximate amount 
of time given to each activity; (4) to determine the quali- 
fications of the position deemed important by supervisors, 
the factors most frequently influencing the selection of 
office supervisors, and the problems faced by them; (5) to 
compare the position and activities of the college-trained 
office supervisor, and (6) to determine the role of edu- 
cational institutions in providing training for him. 

Procedures. An analysis of the responsibilities and 
duties of the first-line office supervisor as indicated by 
the pertinent literature provided the basis for a question- 
naire. To test the effectiveness of the instrument, the 
investigator made a pilot survey of ten first-line office 
supervisors. Names of five hundred first-line office 
supervisors were obtained through the Ohio Chapters of 
National Office Management Association. Data collected 
from one hundred eighty of these supervisors served as 
the basis of this study. 

Conclusions. The following conclusions may be made 
regarding first-line office supervisors: (1) Education 
beyond high school graduation is desirable to prepare 
them for their duties. (2) The areas supervised by them 
are numerous and diverse. (3) The majority start their 
careers as operative employees. (4) Past performance is 
the most important single factor in their selection. (5) Op- 
portunities for men to become first-line office supervisors 
are greater than for women. (6) In general, college train- 
ing is valuable: salaries are higher; individuals move 
into supervisory positions in a shorter time. (7) They 
consider the ability to work with others the most important 
qualification for their position. (8) They seem to be un- 
aware of their role as teachers. (9) They perform a great 
variety of activities, each of which requires only a small 
percentage of their time. (10) They spend very little time 
performing operative activities. (11) The majority of 
firms have no formal program designed to prepare em- 
ployees for supervisory positions. 270 pages. $3.50 








A STUDY OF BOATING AND BOATING EDUCATION IN 
SELECTED SCHOOLS, COLLEGES, AND 
UNIVERSITIES IN THE UNITED STATES 


(Publication No. 24,258) 


Lucy Janet Wells, Ed.D. 
Michigan State University, 1957 


The Problem 

This study grew out of the work of the Outdoor Educa- 
tion Project and the concern of its members with the 
teaching of outing skills. When the Outboard Boating Club 
of America joined other industry representatives in sup- 
porting the Outdoor Education Project, a grant of funds 
was made in order that boating might be included in the 
work of the Project. 

This present investigation to determine the status of 
boating and of boating education in selected educational 
institutions in the United States was established as a result 
of that grant. It was designed to supplement the original 
Outdoor Education Project Survey which was concerned 
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with determining the status of casting, fishing, hunting, 
and shooting in the schools. 

Specifically this study attempted to gather information 
about the: 


1. Number, type, and level of instruction of institutions 
with boating programs. 


. Program of boating offered and staff conducting the 
program. 


3. Curriculum of boating activities offered to students. 


. Source of boating equipment and the types and quan- 
tities available for use. 


. Interest in expanding boating programs evidenced by 
institutions with programs. 


. Interest in beginning boating programs evidenced by 
institutions without programs. 


Methodology 
The names of 338 institutions were obtained from: 





1. Institutions responding to the original Outdoor Edu- 
cation Project Survey and indicating that they had 
boating programs. 


. Reports from State Directors of Health, Physical 
Education, and Recreation indicating institutions 
known or thought to have boating programs. 


. Institutions responding to an announcement in the 
Journal of Health, Physical Education, and Recreation 











requesting institutions to report their programs. 


A questionnaire was the instrument used to gather in- 
formation about institutions and programs. Questionnaires 
were sent to 338 institutions in the sample. Returns were 
received from 223 institutions, 68.9 percent of the total. 
One hundred twenty institutions--forty-six high schools 
and seventy-four colleges or 51.5 percent--reported that 
they had boating programs. One hundred thirteen institu- 
tions--fifty-seven high schools and fifty-six colleges-- 
reported that they did not have programs. 


Results of the Study 


1. Public institutions reported more than half of the 
programs. 


The earliest program was started in 1876, but more 
than fifty percent of the programs were started in 
the decade since 1946. 


. A steady increase in the number of students partici- 
pating in boating was noted. 


. Distance to water was not as important a factor in 
the existence of boating programs as might be ex- 
pected. 


. Two-thirds of the leaders of boating programs were 
men, but the largest single group of leaders were 
women physical education teachers. 


. Boating activities were: 


A. Canoeing--offered by seventy-two institutions. 
B. Rowing--offered by fifty institutions. 

C. Sailing--offered by forty-six institutions. 

D. Crew-offered by thirty-nine institutions. 





E. Recreational Boating--offered by thirty-two in- 
stitutions. 

F. Outboard boating--offered by twenty-one institu- 
tions. 

G. Inboard boating--offered by four institutions. 


Boating was a curricular activity in more thana 
third of the institutions, an extra-curricular activity 
in less than a third of the institutions, and was in- 
cluded in both areas by more than a fifth of the in- 
stitutions. 


. Most of the institutions bought equipment with institu- 
tional funds. 


. Interest in expanding existing programs was reported 
by seventy percent of the institutions. Faculty mem- 
bers would be sent to a workshop by sixty percent of 
these institutions. 


. Interest in beginning boating was reported by almost 
two-fifths of the institutions. Faculty members 
would be sent to a workshop by one-third of these 
institutions. 191 pages. $2.50. Mic 58-4596 


ADOLESCENTS’ ATTITUDES 
TOWARD YOUNG CHILDREN 


(Publication No. 24,049) 


Helen R. Will, Ed.D. 
The Pennsylvania State University, 1957 


The mental health of the next generation is largely in 
the hands of today’s young adults, a large percentage of 
whom end their formal education at the high school level 
and build homes within a year or two after graduation. 
Their insight and knowledge of child development are 
crucial. 

This study examined the knowledge and attitudes which 
secondary students possess toward child behavior in every 
day life situations as determined by a rating scale. 

The literature was reviewed in the field and in some 
related fields covering the period from 1927-1956. 

A questionnaire was developed in order to study the 
data in the light of the following variables: sex, educational 
level, environment, elementary school attended, religion, 
parental status, character building organizations, younger 
brothers and sisters, curriculum, and rank standing in 
class. 

The investigation was carried on in the public secondary 
schools of the greater Hazleton Area, during the years 
1955-1957. During 1956, the questionnaire and the inven- 
tory “Bringing Up Children” were administered to all 
students in the ninth, eleventh, and twelfth grades. Com- 
parisons were made between groups according to the 
variables listed above. 

There is a significant difference at the 1% level of 
confidence between many groups’ scores on the scale. 
Girls score higher than boys. The twelfth graders score 
the highest, therefore it can be concluded that a pattern of 
attitudes toward the social and emotional development of 
young children is developing from the ninth through the 
twelfth grades as observed from the data. The boys and 
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the girls who belong to character building organizations 
score higher. Students who are enrolled in the college 
preparatory curriculum have developed better attitudes 
through knowledge than those who are enrolled in the other 
curricula. Students of non-Catholic faith score slightly 
higher than the others. It can be concluded that academic 
achievement influences the scores on this scale. Girls 
who live in urban areas score higher than those who live 
in rural areas. Girls with parochial school elementary 
background score slightly higher than those with public 
school elementary background. 

90 pages. $2.00. Mic 58-4597 


EDUCATION, ADMINISTRATION 


FINANCE IN THE ADMINISTRATION 
OF HIGHER EDUCATION 


(L. C. Card No. Mic 58-847) 


Robert Eugene Baird, Ph.D. 
Cornell University, 1957 


This is a study of administration in the colleges and 
universities of the United States. Essentially, the problem 
attacked is the assessment of the role of finance, one of 
the prime resources with which the administrator works 
in the performance of his day to day functions. 

The writer chose to study the problem from several 
points of view, chief of which were; (1) the writings of 
those who chronicled the history of numerous colleges and 
universities; (2) the implications for higher education of 
the major non-educational trends in economics, politics, 
population, industry, and government; (3) the treatment of 
and reporting of major contemporary problems of higher 
education as they appear in mass medial forms, particu- 
larly the newspaper; (4) the opinions and experiences of 
administrative and academic staffs of many colleges and 
universities as gathered from personal interviews and the 
responses to written questionnaires. 

A very large amount of data of many kinds was obtained 
and analyzed. Major results of the study tend to show that 
finance in itself has always been, and probably always will 
be one of the major problems of higher education insofar 
as adequacy of funds is concerned. There is also much 
evidence to indicate that higher education, as a major 
component of the American scene has grown faster than it 
has prepared itself to do, and while doing this, has never 
really set about the organization of or the acceptance of 
any formal, widely recognized plan whereby administrators 
may be prepared for tasks which they have to undertake in 
the colleges and in the universities. This has been espe- 
cially true in the general area of finance. Moreover, there 
is evidence which indicates that the real functions of the 
major administrative resources (finance, materiel, and 
personnel) have never been properly related to the overall 
aims and goals of higher education as a whole. The evi- 
dence seems to indicate the same thing for all but a few 
individual institutions. 

On the basis of the analyses of the data collected, the 
author made several recommendations. Among these, the 





most important are: (1) some general suggestions with 
respect to the selection of and the preparation of individ- 
uals for administrative positions in higher education and 
(2) study and research leading toward some kind of long 
range program which would tend to establish guides for 
the solution of the major problems of higher education. 
Such a program should provide for (a) correction of the 
practice of non-preparation for the administration of in- 
stitutions of higher education, (b) the encouragement of a 
more sympathetic attitude toward administration on the 
part of the teaching profession, (c) resolution of faction- 
alism within the various areas of higher education, (d) de- 
termination of the effect of competition among the various 
forms and institutions of higher learning, and (e) continuing 
estimates of the total cost of specific general programs of 
higher education. 337 pages. $4.35 


A STUDY AND APPRAISAL OF THE PUBLIC SCHOOL 
MUSIC PROGRAM IN THE 
SAN LUIS VALLEY OF COLORADO 


(Publication No. 24,372) 


Jay J. Campbell, Ed.D. 
University of Utah, 1957 


Chairman: Professor E, T, Demars 


This study was concerned with the dual purposes of 
conducting a status survey of the music education program 
as it existed in the public schools of the San Luis Valley 
and of evaluating this program in terms of its function in, 
and contribution to a program of general education. 

This study was based on data obtained by means of a 
questionnaire which was completed by school board mem- 
bers and a random sample group of citizens of the San Luis 
Valley; by personal visits to every public school in the 
Valley; by personal interviews with the music teachers, 
music supervisors, and principals of the schools; by re- 
sults of music achievement tests completed by high school 
seniors of the Valley; and from related literature. 

The school board members and the random sample 
group of citizens, in the main, agreed with the music pro- 
gram recommended as a part of general education. 

Findings with respect to the music program in the 
forty-four elementary schools showed that the music 
education program varied considerably from school to 
school. The majority of classroom teachers did not teach 
music in their classes. More teachers in the lower grades 
taught music in their classrooms than was the case in the 
upper grades. Only 9 per cent of the schools had music 
supervision. No organized music program was found in 
11 per cent of the schools. Small elementary schools did 
not include a variety of music activities as often as the 
larger ones. Boys’ glee clubs and choruses were found in 
only a few schools, and group piano, class instruction in 
strings, and orchestra were not found in any elementary 
school. In the upper grades music experiences were 
limited to students participating in selected performance 
groups. 

The music program in the eighteen secondary schools 
of the Valley was found to have the following character- 
istics: (1) large high schools offered more types of music 
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activities than small ones; (2) approximately two-thirds of 
the high school music departments participated in com- 
petition-festivals, clinics, formal concerts, athletic events, 
trips, community events, and special occasions; (3) only 
18 per cent of the schools participated in assembly singing 
and a like number produced an operetta; (4) five schools 
organized a summer music program; (5) only two schools 
integrated music with other subject matter areas; and 

(6) three schools used stardarized tests in music. The 
music curriculum was almost exclusively organized around 
selected performance groups. Beginning and advanced 
orchestra, voice class, class piano, music history, and 
music theory were not organized in any high school. 

The Beach Music Test was administered to the high 
school seniors. The results indicated that these seniors, 
in general, were approximately five grade levels lower 
than the norms accompanying the test. 

Two high and twenty-two elementary schools were 
without the services of a music teacher. Teacher prepa- 
ration in music was adequate generally except in string 
instruments. One-fourth held no academic degree. The 
teachers showed a great deal of mobility since more than 
one-half had been in their present positions only one year. 
Full-time music supervisors were non-existent, and only 
two teachers did music supervisory work and in both cases 
this was in addition to a regular teaching assignment. 

In relation to an evaluation of these findings in terms 
of the viewpoint that the music program in the public 
schools should be in agreement with, and contribute to the 
program of general education, it is recommended that: 

1. The pre-service preparation programs for elemen- 
tary teachers be strengthened by the inclusion of sufficient 
training in music to enable the teachers to more adequately 
teach music in their own classes. 

2. The in-service training programs in the elementary 
schools be strengthened in the area of music education. 

3. The scope of the high school music program be 
broadened to include music experiences, such as general 
music or music appreciation classes, for non-performing 
students. 

4. The music program in both the elementary and 
secondary schools be oriented toward the integration of 
music experiences with other phases of the curriculum. 

0. A re-definition of the function and purpose of the 
specialized music performance groups be made so that 
these organizations will play a more vital role in the 
general education program. 

6. Group piano and a string program be included in the 
curriculum of the public schools. 

7. The music program on both the elementary and 
secondary level be strengthened by school consolidation. 

8. More string work be included in the college prepar- 
atory programs for prospective music teachers. 

9. A bachelor’s degree be required of all music teach- 
ers. 

10. Steps be taken to retain music teachers in their 
positions by providing higher salaries and better conditions 
and facilities. 

11. More music supervisors be employed for schools 
especially on the elementary level, and the duties and 
functions of the music supervisor by clarified and defined. 

223 pages. $2.90. Mic 58-4598 





THE ADMINISTRATIVE ORGANIZATION FOR STATE 
RECREATION SERVICES IN PENNSYLVANIA 


(L. C. Card No. Mic 58-598) 


Fred M. Coombs, Ed.D. 
New York University, 1957 


The purpose of this study was to determine what rec- 
reation services the Commonwealth of Pennsylvania should 
provide in order to assist its political subdivisions in 
developing community recreation programs. The study 
identified the existing recreation services of State depart- 
ments and commissions to people and to political sub- 
divisions, determined the needs of selected political sub- 
divisions for State recreation services, discovered the 
basic recreation needs of people that have implication for 
State recreation services, formulated guiding principles 
for the administration of State recreation services, and 
finally, made recommendation for changes in organization 
and legislation to provide recreation services to people 
and to civil subdivisions. 

The study was undertaken because the Governor and the 
State Recreation Council were vitally concerned regarding 
the absence of any State agency which could consider on a 
state-wide basis the recreation needs of the people and the 
civil subdivisions and the means by which these needs 
could best be provided. 

To determine the recreation services available to 
people and to political subdivisions the investigator went 
to Harrisburg, Pennsylvania and made a thorough exami- 
nation of such services provided by State departments and 
commissions. This investigation resulted in the identifi- 
cation of recreation services and any inter-relationships 
with other State agencies for coordination of State recrea- 
tion services. 

Then to determine the needs of selected political sub- 
divisions for recreation services from State departments 
and commissions, the investigator interviewed recreation 
officials ina stratified random sampling of cities, boroughs, 
townships, school jointures, and counties. Data collected 
were analyzed in terms of need for recreation services 
from State agencies and these items of need were then 
listed from the most important to the least important. 
Finally, product moment correlation coefficients were 
computed to determine the similarity of needs for State 
services among civil subdivisions. 

Next, the investigator reviewed the literature and 
research studies dealing with the recreation needs and the 
general preferences of people for recreation. From the 
statements of recreation needs of people culled from the 
sources studied, the writer formulated needs that have 
implication for State services. 

Then through an analysis of the findings guiding prin- 
ciples were formulated for the development and adminis- 
tration of State recreation services. As each principle 
was developed it was documented as reference to its 
source, and then to check the validity and applicability 
of the principle from a functional aspect it was reviewed 
by a jury. 

Finally, guiding principles for State recreation services 
were specifically compared with existing practices. This 
analysis and evaluation of strengths and weaknesses rep- 
resented the basis for formulating recommendations. 

The study revealed that eleven State departments and 
commissions provided recreation services to people or to 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





900 EDUCATION 





political subdivisions or both. That the recreationservices 
of the State agencies were uncoordinated and inadequate to 
meet the needs of the civil subdivisions. That expenses 
for State recreation services amounted to $24,065,425.17 
for the 1953-1954 biennium. 

The following recommendations were made to meet the 
recreation needs of the political subdivisions: 


1. That legislation be enacted to create a Deputy 
Secretary of Parks and Recreation and establish a 
Bureau of Parks and Recreation in the Department 
of Forests and Waters. 


. That an Inter-Governmental Recreation Committee 
and a Park and Recreation Advisory Committee be 
established to correlate and coordinate the recrea- 
tion services. 


. That the Deputy Secretary and the Bureau of Parks 
and Recreation be charged with the development of 
a recreation policy for the State and in addition that 
the Bureau provide services in such aspects of 
recreation as legislation, administration, finance, 
personnel, facility, program, research, surveys, 
publications, conferences, and commercial recrea- 
tion. 968 pages. $12.20 


AN EVALUATIVE STUDY OF CERTAIN 
TEACHER PERCEPTIONS RELATED 
TO PROFESSIONAL GROWTH 


(Publication No. 24,123) 


Robert Edward Cummins, Ed.D. 
Alabama Polytechnic Institute, 1957 


Supervisor: Truman M, Pierce 


THE PROBLEM 


This study investigated aspects of the interaction be- 
tween principals and teachers. It sought to determine 
whether or not the teachers’ perceptions of the principal’s 
behavior significantly affected their perceptions of them- 
selves, their role, and their group membership. 

The major hypothesis: There is a direct relationship 
between the principal’s behavior as perceived by his 
teachers and their perceptions of themselves, their roles, 
and their group membership. 

The subhypotheses contended that the staff who per- 
ceived their principal as more democratic would have a 
superior adjustive capacity and more democratic percep- 
tions of role and group membership. 

Since this line of reasoning had not been previously 
pursued, the study was intended as a pilot effort designed 
as much to explore the feasibility of the approach as to 
reveal insights into intra-staff relationships. It explored 
in depth rather than breadth. Consequently the population 
was limited to four schools. Ninety teachers and four 
principals cooperated. 


PROC EDURE 


Since the study involved value judgments, the investi- 
gator first projected a theory upon which to base them. 





This took the form of a selected theory of personal growth 
and social change. It derived its cogency from principles 
and assumptions undergirding a perceptual theory of be- 
havior. Two of its major postulates maintain that behavior 
is a function of perception and that the basic motive for 
behavior is the desire to maintain and enhance the self. 

The qualitative nature of the data plus the need for 
quantitative analysis singled out Q-methodology as the 
means most capable of effectively serving the study. It 
deals with population of traits, beliefs, and attitudes; it is 
oriented to theory; it correlates people rather than tests 
or scales; it places the definitive phase in the hands of 
the subject. 

The Principal Behavior Check List developed by Alpren, 
Van Aken, and Farrar was used to describe principal be- 
havior. 

The teachers delineated their perceptions of self and 
others with the Index of Adjustment and Values created by 
Bills. They employed a role Q-sort conceived by the in- 
vestigator and a group Q-sort produced by Gordon to 
describe their perceptions of their job and faculty member- 
ship. 

Groups of college professors served as jurors. Com- 
posites of instruments completed by them were used to 
judge the orientation of the teachers. 


FINDINGS 


The data did not completely sustain the major hypothe- 
sis. They were sufficiently conclusive, however, to en- 
courage further investigation of this type. They indicated 

--that there appeared to exist a more intimate relation- 
ship between these principals and their staffs than has 
hitherto been generally envisioned. 

--that these teachers tended to react to the general 
attitude of the principal rather than to his specific behav- 
iors. 

--that teacher perceptions of the administrative climate 
affected only their peer relationships. The former affected 
teacher perceptions of self and others, and group member- 
ship, but not role. This latter could indicate that teachers 
do not view students as peers. , 

--that the teachers who accepted neither self nor others 
reflected this misanthropy in their perception of role. 

This tended to allay the suspicion aroused by the previous 
finding that the teacher role sort lacked discriminatory 
potential. 7 

--that there was a considerable disagreement among 
these teachers over what the job of a teacher is. 

--that the most commonly accepted concept of teaching 
involved a teacher-dominated, manipulative, pouring-in 
approach. : 

--that these principals tended to eschew teacher and 
community involvement in curriculum and policy matters. 

--that evaluation of teachers was seen as an adminis- 
trative device with little or no implication for teacher 
growth and development. 

--that there was a definite relationship between these 
teachers’ perception of self and their students’ perceptions 
of self. 305 pages. $3.95. Mic 58-4599 
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THE WORK OF THE COUNCIL ON 
PUBLIC HIGHER EDUCATION IN KENTUCKY 


(Publication No. 25,017) 


Adron Doran, Ed.D. 
University of Kentucky, 1950 


The study was undertaken to discover what has been 
done by the Council on Public Higher Education to correlate 
and coordinate the programs of the institutions of higher 
learning in Kentucky. The method used in this investiga- 
tion is largely descriptive and expository. The major 
sources of data for this study were the meetings of the 
Normal Executive Council, the Council of Public Higher 
Education, the Advisory Committee, and the Boards of 
Regents of the state colleges. Other sources of data were 
the Acts of the Kentucky General Assembly, the journals 
of the Kentucky House and Senate, and bulletins of the State 
Department of Education. Personal interviews and corre- 
spondence were used as supplementary means of securing 
information. 

The constitution of the Commonwealth of Kentucky 
authorizes the General Assembly to provide an efficient 
system of schools throughout the state. The elementary 
schools, the secondary schools, the state colleges, and the 
University constitute the state supported system of educa- 
tion in Kentucky. The state system of higher education 
consists of five institutions of higher learning for white 
persons, and two institutions for colored persons. Each of 
the institutions of higher learning for white persons is 
under a separate Board of Control, while the institutions 
for colored persons are under the direct control of the 
State Board of Education. 

The first attempt to coordinate the work of the institu- 
tions of higher learning was made in 1906. The general 
Assembly, in establishing state normal schools at Bowling 
Green and Richmond, created a Normal Executive Council. 
A second Executive Council was created when normal 
schools were established at Morehead and Murray in 1924. 
The work which was being done by the Normal Executive 
Councils was merged with that of the Kentucky Educational 
Commission which was created by an act of the General 
Assembly in 1932. The 1934 General Assembly, upon 
recommendation of the Kentucky Educational Commission, 
abolished the Normal Executive Councils and created a 
Council on Public Higher Education. 

The Council on Public Higher Education is composed of 
the presidents of the five state institutions of higher learn- 
ing for white persons, members from the Boards of Re- 
gents of the state colleges, three members of the Board 
of Trustees of the University of Kentucky, two members 
of the State Board of Education, the Dean of the College of 
Education, University of Kentucky, and the Superintendent 
of Public Instruction as chairman. 

The Council on Public Higher Education was legally 
empowered to perform the following functions: (1) to 
coordinate the work and determine the curricular offerings 
of the State institutions of higher learning for white per- 
sons, (2) to determine the amount of entrance fees and the 
qualifications for admission to each institution, (3) to 
consider the budgetary requirements and to recommend 
a budget covering the needs of the institution, (4) to require 
necessary reports from the executive officers of these 
institutions, (5) to publish biennial reports of the educa- 
tional and financial affairs of the institutions, and (6) to 
elect a secretary to the Council. 





The Council on Public Higher Education has been 
rather ineffective in performing many of its required 
duties. However, the work of the Council has been very 
effective in the area of teacher education. One of the 
factors which has influenced the Council in the performance 
of its legal duties was the failure of the 1934 General 
Assembly to meet the state’s obligation to provide the 
necessary funds to enable the Council to effectively do the 
work required of it by law. 

Another factor which has influenced the Council in the 
performance of its duties is the composition of its mem- 
bers. The Council’s membership is composed of persons 
representing the institutions whose activities it endeavors 
to regulate. Furthermore, the Council’s meetings have 
not been called regularly. Only a brief period of time has 
been spent at each meeting and at times the meetings 
lacked a quorum. 

It appears evident that it will be difficult to obtain 
better coordination under the present organization for 
coordinating higher education. * 

The educational leaders of Kentucky should carefully 
consider the problem of coordinating the work of institu- 
tions of higher education in the Commonwealth. There are 
indications of a growing sentiment for more effective 
coordination of the work of state institutions of higher 
learning. In a democratic society, coordination of higher 
education should be planned and implemented to serve all 
who can benefit from it. A program for coordinating the 
work of the institutions of higher education should be 
planned democratically and executed cooperatively. 

180 pages. $2.35. Mic 58-4600 


*Note: Changes have been made in the composition 
and organization of the Council by subsequent General 
Assemblies, 


RELATIONSHIP OF CERTAIN POPULAR 
MAGAZINE ARTICLES TO MAJOR 
PERSISTING ISSUES IN THE 
ADMINISTRATION OF PUBLIC EDUCATION 


(Publication No. 23,965) 


Andrew Guy Duncan, Ed.D. 
Alabama Polytechnic Institute, 1955 


Supervisor: W. L. Davis 


Popular magazine articles about education prompted 
an investigation to determine their relationship to issues 
which seem persistent in the administration of public edu- 
cation. The problem is: 


1. To determine whether certain issues have been 
persistent in the administration of public education; 


. To determine the relationship between issues deter- 
mined as being persistent and popular magazine 
articles related to education; 


. To offer conclusions and recommendations to pro- 
fessional educators and to the lay public. 


A canvass of the literature revealed five issues which 
appear to be persistent: 
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. Whom shall we teach? 8. Laymen and educators should understand the bases 


. Where should responsibility for support and control for criticism of public education. 


of education rest? . Educators and laymen should develop techniques 
3. What shall we teach? for resolving social conflicts. 


. What is the best organization and most effective 
method for teaching ? 


- Institutions for teacher education should give in- 
creased attention to such areas as social conflict, 
public relations, historical perspective, and re- 

9. When shall we teach? sources for the development of effective education. 


Four criteria were used in determining persistency of . Studies should be made for the purpose of identifying 
an issue: and improving the relationship between other dis- 


: ; cussion media and other persistent issues. 
1. Has disagreement regarding the issue been ex- P 


pressed by lay citizens ? . Studies should be made for the purpose of exploring 
all factors which contribute to optimum education 
for all boys and girls. 

930 pages. $6.75. Mic 58-4601 


. Has the issue been a source of disagreement among 
educators ? 


. Has the issue been discussed in professional jour- 
nals? 


. Has the issue been recognized as a source of dis- 
agreement in histories of education? 


; , cis POWER RELATIONSHIPS OF 
Ten magazines for 1954 were used in determining the SIX LOCAL SCHOOL SUPERINTENDENTS 
relationship between magazine articles and persistent 


issues. They were selected according to criteria as fol- (L. C. Card No. Mic 58-525) 


lows: John Paul Giesy, Ph.D. 

1. They should have wide circulation. The-Ohio State University, 1957 

2. They should contain articles of wide reader interest. The hypotheses for the study were (1) that superintend- 
3. They should be readily available to the reading ents of local school districts (executive heads) vary widely 

public, either by purchase at the newstand or by in the extent to which they identify the members of the 

subscription. power structure and in their understanding of the probable 
position of “power persons” in relation to educational 
problems and issues; and (2) that executive heads judged 
to be effective are able to identify the power structure 
2. They should contain original articles on varied sub- more accurately, have a more thorough understanding, 

jects rather than reprints and news reports. and more and different types, of relationships with mem- 
bers of the power structure in regard to the improvement 
of education, and are more widely involved in such relation- 
ships, than those judged to be less effective. 
1. The issues investigated have been persistent accord- The names of twenty-three selected executive heads in 

ing to the criteria used in the investigation. eight counties of Ohio were sent to thirty-five judges who 
were professional educators and who rated the men they 
knew on the basis of “over-all administrative effective- 
ness.” Two groups, the more effective and the less effec- 
tive, were formed as a result of the balloting. The struc- 
tured interview was used to gather the data needed. 

The executive heads were ranked on the bases of identi- 
. Evidence indicates that those issues which have been fication of power persons and judged effectiveness, and 

persistent will continue to persist because of con- comparisons were made. They were also ranked according 
stant change in education and society. to various types of relationships they had with persons 
occupying positions of power and then compared. 

It was concluded that executive heads differed in their 
ability to identify the power persons of their school dis- 
Laymen should prepare for informed and active tricts. It was further concluded that the more effective 
participation in the development of educational pro- and the less effective heads varied in their ability to iden- 
grams. tify power persons and in the number and type of relation- 
ships they had with them. 

The informal relationships which the administrators 
had with power persons, particularly those involving dis- 
cussion of school problems and issues, differentiated the 
more effective executive heads from the less effective to 
. Criticism in popular magazine articles is indicative a greater degree than the other relationships studied. 

of dissatisfaction with specific aspects of public Finally, it was recommended that the area “working 
education rather than all public education. with community leadership” or, as it is sometimes 


4. Enough magazines should be selected to provide a 
sizable number of individual issues. 


As a result of the study, conclusions and recommenda- 
tions are presented as follows: 


. Articles appearing in the selected magazines are 
related to the persistent issues in that they contain 
basically the same disagreement, arguments, theo- 
ries, terminology, and criticism as other sources 
which discuss these issues. 


. Educators should be prepared to work in areas of 
disagreement. 


. Articles in popular magazines are written because 
of reader interest and they help form public opinion; 
therefore, they should be read critically by educa- 
tors and laymen. 
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expressed, “using power and influence” to improve edu- 
cation, be retained among the critical areas of administra- 
tive behavior posited by the School-Community Develop- 
ment Study of The Ohio State University but that it be 
subsumed under a category such as “involving lay people 
in attempts to improve education.” This recommendation 
is consistent with the recommendations of other research- 
ers who have studied this area along with the nine areas 
posited by the School-Community Development Study. 

293 pages. $3.80 


SOME TRENDS IN DEMOCRATIC 
SCHOOL ADMINISTRATION 


(Publication No. 24,471) 


Fred Raymond Glassburner, Ph.D. 
George Peabody College for Teachers, 1957 


Major Professor: E, L. Lindman 


The purpose of this study was to provide a general 
overview of democratic school administration in the United 
States, which includes (1) history of the democratic school 
administration movement, (2) a study of the meaning of 
democratic school administration, (3) a list of principles 
of democratic school administration which have evolved 
during the movement, (4) a list of limitations upon the 
practice of democratic school administration, and (5) foun- 
dations of the aforementioned principles and limitations, 
either in psychological theory or in the definition of demo- 
cratic school administration. 


Procedure 


A longitudinal survey was made of school administration 
literature of the last sixty years, tracing the progress of 
the movement in the literature from its earliest beginnings 
to the present. 

A cross-sectional survey was made of current school 
administration literature to obtain (1) a definition of demo- 
cratic school administration, (2) a list of principles of 
democratic school administration, and (3) a list of limita- 


tions upon the practice of democratic school administration. 


A second cross-sectional survey was made, of motiva- 
tion theory, in the field of psychology, in an attempt to 
find psychological support for the aforementioned prin- 
ciples and limitations. 


Findings 


Three rather distinct sub-movements were found to 
make up the democratic school administration movements 
in the United States: (1) the student self-government 
movement, which began in 1897, was non-controversial, 
spread rapidly, and became established both in principle 
and practice within about seven years; (2) the movement 
of teacher participation in school administration, which 
got under way during World War I, became highly con- 
troversial and was debated in the journals for some thirty 
years, and finally became a well-established principle and 
a fairly common practice; and (3) the lay participation 
movement, which after very faint early beginnings, received 





its principal impetus during World War II, and is now 
expanding at the rate of an estimated one thousand new 
citizens’ advisory councils per year. 

Democratic school administration is defined as school 
administration which strives toward the ideal of equal 
opportunity for the communication of the ideas of all 
persons. 

Eighteen principles of democratic school administra- 
tion and seven limitations upon the practice of democratic 
school administration have been identified, and appraised 
in light of related psychological theory and in light of the 
proposed definition of democratic school administration. 


Conclusions 


1. Democratic school administration is now well 
established in principle, although to a somewhat lesser 
degree in practice. | 

2. The most important function of the school adminis- 
trator in furthering democratic school administration is to 
provide equal communicational opportunity for all persons 
by creating a non-threatening atmosphere. 

3. The best source of techniques for creating the non- 
threatening atmosphere essential to democratic school 
administration is to be found in the writings of non-direc- 
tive psychotherapists. 

4. Human nature, social customs, and factors in the 
local situation combine to form real limitations upon the 
practice of democratic school administration which must 
be taken into account in any realistic effort at democrati- 
zation. 201 pages. $2.65. Mic 58-4602 


AN EVALUATION OF ADMINISTRATIVE 
TECHNIQUES USED IN THE SELECTION OF 
TEACHERS IN ALABAMA PUBLIC SCHOOLS 


(Publication No. 23,966) 


Jesse Floyd Hall, Ed.D. 
Alabama Polytechnic Institute, 1957 


Supervisor: Raymond H. White 


This study was concerned with administrative tech- 
niques used in the selection of teachers for the public 
schools of Alabama. The primary purpose was to show 
the status of (1) the techniques employed in the Alabama 
school systems, and (2) the opinions of the system super- 
intendents relative to these techniques. This was done by 


- comparing them with desirable techniques as established 


by authorities. A secondary purpose was to propose a 
plan for improvement of teacher selection programs by 
better use of certain techniques. 

This study necessitated the securing of definite infor- 
mation concerning the techniques used in the selection of 
an applicant for a teaching position. Since the study was 
statewide, it was deemed advisable to use a questionnaire 
form in order to secure the required data. These forms 
were mailed to the sixty-seven county and forty-five city 
public school superintendents in Alabama. Replies were 
received from sixty of the county systems and forty-two 
of the city systems. In addition to the questionnaire, the 
reporting school systems supplied printed materials used 
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in the selection program. Additional data were obtained by 
interviewing several persons in charge of the selection of 
teachers. The findings were presented by number and 

per cent and by various other statistical measures. 

The major findings were: 

1. The school laws of Alabama require that the super- 
intendent recommend in writing to the board of education 
the teaching staff of his school system. Ninety-five of the 
reporting systems revealed that the superintendent con- 
ferred with the principal before making recommendations 
to the board of education. Only three school systems used 
committees of teachers to assist with making selections 
for recommendations. 

2. Even though the authorities in the field agree that 
the personal interview is perhaps the most valuable pro- 
cedure in teacher selection only 31.4 per cent of the re- 
porting school systems have this as part of their program. 

3. Eighty-one of the school systems reported using a 
formal application blank while only twenty-six used a 
recommendation form. 

4. All of the reporting school systems had established 
minimum qualifications which applicants must meet before 
being considered for a teaching position. The require- 
ments included such factors as training, both educational 
and professional, age, resident, marital status, and expe- 
rience. 

». Only 20.8 per cent of the reporting school systems 
required the applicant to teach a class under observation. 

6. Little or no consideration was given to college 
marks in subject matter fields, practice teaching, and 
methods courses. 

7. Only 10.8 per cent of the reporting school systems 
required the applicant to pass a medical examination before 
being considered for recommendation. 

8. The use of the written examination as a procedure 
in teacher selection was found in only one school system. 

9. In all the reporting city systems eligible lists were 
kept and found to be most practical and successful. All of 
the reporting county systems except one indicated that they 
had a system of establishing a list of eligible candidates. 

10. City school systems seemed to have better teacher 
selections programs than did the county systems. There 
seemed to be a direct correlation between the size of the 
city system and the effective organization of the teacher 
selection program. 209 pages. $2.75. Mic 58-4603 


A STUDY OF THE PHYSICAL EDUCATION 
PROGRAMS FOR MEN AT 
THE STATE INSTITUTIONS OF 
HIGHER LEARNING IN ARIZONA 


(Publication No. 25,033) 


William Harold Harris, Ed.D. 
University of Kentucky, 1951 


The Problem 


This dissertation is a study of the status of the physical 
education programs for men at the three state institutions 
of higher learning in Arizona, i.e., the University of 
Arizona, Arizona State College at Tempe, and Arizona 
State College at Flagstaff. It will give an account of the 





current physical education programs at these institutions; 
it will make specific recommendations for organizing and 
administering these programs; and will be a practical 
guide for the improvement of these programs. 


Need for the Study 


This study is founded on the basis that there is a real 
need for the improvement of the present physical educa- 
tion programs for men at the state institutions of higher 
learning in Arizona. This is evidenced by the fact that the 
State Director of Physical Education, as well as the direc- 
tors of physical education and physical education staff 
members at these institutions have voiced the opinion that 
the present physical education programs be examined in 
order to provide maximum efficiency. This need has been 
given further impetus by alumni of these institutions who 
have expressed views that the present program is limited 
in meeting their needs. 


Recommendations 


The following recommendations of major importance 
have been made for the improvement of the physical edu- 
cation programs at the three state institutions of higher 
learning in Arizona: 

(1) The physical education and athletic departments at 
the three state institutions of higher learning should be 
unified into one department. 

(2) Members of the departments of physical education 
and athletics at the University of Arizona and Arizona 
State College at Tempe should be granted sabbatical leaves 
in order to pursue further graduate work; should share 
the teaching load of the department; and should be granted 
rank commensurate with other faculty personnel of similar 
training and experience at these institutions. 

(3) Each department of physical education at the three 
state institutions of higher learning in Arizona should 
survey the environmental potentialities in their surrounding 
areas to determine the possibility of further expanding 
their programs. A possibility is the development of a 
camp site to be used by the students as a supplement to the 
physical education program. 

(4) The time allotment for the physical education activi- 
ties should be increased to three meetings per week for 
all freshman and sophomore students, and an attempt 
should be made to encourage juniors and seniors to partic- 
ipate in the program. 

(5) All freshman and sophomore students unable to 
participate in the regular program of activities should be 
assigned to the adapted program and a follow-up plan for 
juniors and seniors should be utilized. 

(6) A comprehensive plan of classification is recom- 
mended so that all students might have the opportunity of 
participating in some phase of the physical education pro- 
gram. 

(7) A plan of orientation which would thoroughly famil- 
iarize the student with the purposes and objectives of 
physical education should be adopted. 

(8) A positive system of awarding grades and credit that 
conforms with the general plan utilized by other depart- 
ments at these institutions should be adopted by the depart- 
ment of physical education at the three state institutions 
of higher learning in Arizona. 

(9) Coaches of intercollegiate athletics at the University 
of Arizona and Arizona State College at Tempe should take 
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an active part in promoting the intramural program when 
they are not engaged in coaching major sports. 
228 pages. $2.95. Mic 58-4604 


A STUDY OF THE ACHIEVEMENTS OF 
STUDENTS IN THEIR FIRST 
SEMESTER OF COLLEGE CHEMISTRY 


(Publication No. 25,024) 


Jerry B. Kelley, Ed.D. 
University of Kentucky, 1953 


Purpose of the Study 


The purpose of this study was to determine if there was 
an influence of high school chemistry and mathematics on 
the achievement of the student in his first course in college 
chemistry. Two questions to be considered by the study 
were: 

1. Is experience in high school chemistry of value to 
the student when participating in his first course in college 
chemistry ? 

2. Do courses in secondary school mathematics, beyond 
the first course in algebra, influence the achievement of 
the student in his first semester of college chemistry ? 


Summary and Conclusions 


The analyses of the distributions of the scores on the 
examinations, on the basis of the factors considered sin- 
gularly, indicated a superiority by the students who had 
high school chemistry experience. The analyses showed 
that the degree of achievement in chemistry was highest 
for the students with the broadest preparation in secondary 
school mathematics and lowest for the students who pre- 
sented algebra only. 

When one factor was equated and a second factor con- 
sidered, the evidence of achievement was in favor of the 
high school chemistry group and of the mathematics sec- 
tions which offered two or more units for college entrance. 
The highest achievement was made by the students who had 
algebra, geometry, and trigonometry. 

By equating two factors and analyzing the achievements 
of the students on the basis of the third factor, it was 
shown that the students with high school chemistry experi- 
ence had higher achievements in every area of the chem- 
istry course than the students with no previous experience. 
Similarly, the students with preparation in algebra, geom- 
etry, and trigonometry had the highest achievement in each 
area of the chemistry course. The students with a back- 
ground of algebra and geometry had higher achievements 
than the students who presented algebra only. 

On the whole, the significance of difference of the 
means of the score distributions for the chemistry and the 
non-chemistry groups were greater than those of the 
difference of means for the mathematics sections. The 
significance of the difference of the means of the geometry 
and trigonometry sections were greater than the difference 
of the means between the algebra and the geometry sec- 
tions. 

On the basis of the summary resulting from the analy- 
ses of the data, it was concluded: 





Experience in high school chemistry is of value to the 
student when participating in his first course in college 
chemistry. 

Preparation in secondary school mathematics, beyond 
the first course in algebra, does influence the achievement 
of the student in the first semester of college chemistry. 

Experience in high school chemistry has greater effects 
on the achievement of the student than preparation in 
secondary school mathematics beyond the first course in 
algebra. 

Thus, high school chemistry experience and preparation 
in secondary school mathematics have a positive influence 
on the achievement of the student in his first course in 
college chemistry. 146 pages. $2.00. Mic 58-4605 


BUSINESS EDUCATION IN THE REPUBLIC 
OF TURKEY: A GUIDE TO ITS FURTHER 
REORGANIZATION, ADMINISTRATION AND 
FUTURE PLANNING, WITH EMPHASIS 
ON SECONDARY EDUCATION 


(L. C. Card No. Mic 58-602) 


Anthony R. Lanza, Ed.D. 
New York University, 1957 


Chairman: Professor Peter L. Agnew 


Business Education in the Republic of Turkey, 1955-56, 
with emphasis on secondary level business education, is a 
survey designed to serve a dual purpose: First, as a guide 
for the Ministry of Education to use in its future planning; 
secondly, as a basic reference for foreign educational 
specialists who wish to learn about the nature and extent 
of business education in Turkey. 

The history and development of Turkey, its economy 
and educational system, as presented in this study, are 
based upon a review of English and Turkish literature; 
historic and economic reports, and upon official publica- 
tions and records of the Ministry of Education. The scope 
of the study is limited to investigation in the areas of 
education that have been established as significant in 
previous comprehensive survey, as follows: 


History, Philosophy and Objectives of Business Educa- 
tion 

Administration and Supervision of Business Education 

Curriculum Organization and Content 

Enrollment Data and Trends 

Selection, Guidance, Placement and Follow-up 

School Plant, Equipment, Materials and Methods 

The Business Teachers’ Training and Responsibilities 


Data that was not readily available through other means 
was sought through school visitation, personal interviews 
and through two questionnaires. (One questionnaire for 
commercial school directors, the other for commercial 
teachers.) The questionnaire responses were matched 
against criteria that are widely accepted and have been 
successfully applied in previous surveys. The applying of 
appropriate criteria to the data made possible the drawing 
of conclusions relative to the manner in which business 
education institutions are meeting their current objectives. 
A major conclusion of this study is that the manner in 
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which the Ministry of Education is interpreting and carry- 
ing out its functions could contribute more to the growth 
and advancement of business education in Turkey. The 
extensive controls exercised by the Ministry over the 
schools may be continued, but the nature of those controls 
should be changed. School staffs need much direction in 
modern educational concepts; the Ministry provides them 
little or no supervision in teaching methods, guidance, 
curriculum, educational research, teacher professionali- 
zation, or in a variety of other needs. 

The recommendations evolved from this study are 
limited to practical suggestions upon which natural devel- 
opment of Turkish business education may be based. In 
general, the recommendations would extend the activities 
of the Ministry into areas of education where it has never 
before functioned. The Ministry may have to plan and 
promote programs of change and improvement until such 
time as school personnel are competent to assume these 
responsibilities; then, the Ministry should be able to ease 
its dictatorial controls and, thereby, realize its true value 
and maximum effectiveness as an enlightened advisory 
agency. 439 pages. $5.60 


AN EVALUATION OF PUPIL 
TRANSPORTATION IN EIGHTEEN 
TEXAS PUBLIC JUNIOR COLLEGES 


(Publication No. 21,733) 


Wellington Grier McAlexander, Ed.D. 
University of Houston, 1957 


In the state of Texas eighteen of the thirty-one public 
junior colleges used buses to transport students to and 
from the campus for the purpose of attending classes. 
There was no previous research available in the Texas 
Education Agency or its junior college division. This 
study was based on the need for such study and possible 
evaluation. 

One of the first steps of the investigation was to find a 
suitable instrument which would measure the transportation 
services. Such an instrument was found in what is termed 
the Isenberg Scale. These evaluative criteria were devel- 
oped in 1952 by Robert M. Isenberg. 

The scale was developed for use on a nationwide basis. 
The resource persons used to develop it represented 
twenty-five states and all were specialists in the field of 
pupil transportation. 

The scale is objective in rating and measures in four 
areas, namely, safety, efficiency, adequacy, and economy. 
Each of these areas is broken into the sub-factors of 
administration and management, driver, vehicle, and 
maintenance. The ratings are converted into numbers 
which are plotted on bar graphs. 

Since there was so little information available, the 
investigator felt that present practices in pupil transpor- 
tation should also be gathered for use of any Texas public 
junior college administrator. These practices include 
insurance, purchasing procedures, drivers, age and makes 
of busses, and maintenance procedures. 

Each college is presented with its ratings according to 
the Isenberg scale. All of the practices of all eighteen 





colleges were tabulated and evaluated giving a rating to 
the entire transportation system. 

The collection of practices was not an attempt at evalu- 
ation but simply a collection of what others were doing 
with similar problems. 

Conclusions were reached using the Isenberg scale as 
the evaluative criteria for such conclusions. Other con- 
clusions were reached concerning each of the groups of 
practices presently operating in Texas public junior 
colleges. 

Recommendations were made on how the service of 
pupil transportation could be improved from the standpoint 
of safety, adequacy, efficiency, and economy. 

239 pages. $3.10. Mic 58-4606 


A HANDBOOK FOR THE ADMINISTRATION 
OF VOCATIONAL EDUCATION IN AGRICULTURE 
IN THE PUBLIC SECONDARY 
SCHOOLS OF LOUISIANA 


(Publication No. 24,718) 


Emil S. McCarty, Ph.D. 
Louisiana State University, 1957 
Supervisor: Professor John C. Floyd 

This study is concerned with a consideration of the 
problem of developing a suggested guide for the adminis- 
tration of vocational education in agriculture in the public 
secondary schools of Louisiana. 

The normative survey method, utilizing the question- 
naire technique characterizes the method of research used 
in the study in which 409 educators participated. Data are 
compiled in tabular form. 

A handbook for the administration of vocational educa- 
tion in agriculture in the public secondary schools in 
Louisiana is suggested as the conclusion to the study. 

Thirty characteristics are identified as specific local 
level administrative practices that will enhance the effec- 
tiveness and efficiency of a local program of vocational 
agriculture. The thirty items are projections of: (a) the 
importance of the administrator understanding and appre- 
ciating the aim and objectives or purposes of the various 
educational activities of vocational education in agriculture, 
and (b) the necessity of local level administrative partici- 
pation in the activities of planning, organizing, directing, 
coordinating and controlling as are necessary to create 
and maintain an effective and efficient local program of 
vocational agriculture as a part of the total educational 
program of the school and community. 

The suggested guide involves: (a) the establishment of 
a foundation for administrative policies for local adminis- 
trators to use as a guide in providing educational leader- 
ship for local departments of vocational agriculture, (b) an 
outline of a complete program of vocational education in 
agriculture, (c) suggestions for local administrative policy 
relative to facilitating a complete program, and (d) impli- 
cations of the current Louisiana State Plan for Vocational 
Education as it affects the local administration of vocational 
education in agriculture. 351 pages. $4.50. Mic 58-4607 
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A DESCRIPTIVE ANALYSIS OF THE METHODS 
UTILIZED IN PROBLEMS OF STUDENT DISCIPLINE 
AMONG THE COLLEGES AND UNIVERSITIES 
OF THE IVY LEAGUE 


(L. C. Card No. Mic 58-861) 


Richard Charles Oldenburg, Ed.D. 
Cornell University, 1957 


The purpose of this study has been (1) to trace the 
nature and development of administrative methods and 
procedures in dealing with problems of student discipline 
from the historic past to the present period; (2) to analyze 
the administrative methods, procedures, and problems in 
handling student discipline within the colleges and univer- 
sities of the Ivy League; (3) to describe and consider 
problem areas of student discipline as discovered through 
the answers to the questionnaire and personal interviews 
with various personnel administrators of the educational 
institutions surveyed; and (4) to provide actual incidents 
of misconduct which will assist in illustrating the adminis- 
trative procedures in actual operation. 

The literature was reviewed: and closely examined for 
information and material pertaining to all phases of the 
problem of student discipline in higher education. Other 
pertinent and factual data concerning administrative meth- 
ods and procedures used in student discipline was obtained 
through correspondence, a questionnaire, and a personal 
interview with the administrators representing the various 
institutions included in the study. 

The questionnaire was sent three weeks in advance of 
the personal visit. The interview was then held with the 
administrators at the colleges and universities of the Ivy 
League. These administrators were selected on the basis 
of their familiarity and knowledge of the particular student 
discipline situation as it existed on their respective cam- 
puses. 

The personal visits were made by the writer'in order 
that more thorough and detailed answers could be obtained 
from the questionnaire. Through this personal contact, 
problem areas were discussed and case studies were made 
available for consideration. 

The methods and procedures used in the administration 
of discipline among the Ivy League institutions were 
analyzed by dividing the functions into the following cate- 
gories: committee organization, methods of appeal, inter- 
pretations of penalties, notification and records, role of 
the campus police, role of the proctor, role of the psy- 
Chiatrist, follow-up procedure, witnesses and legal counsel, 
cases with penalties, and observations by a representative 
of the institution. 

Some of the conclusions based upon this analysis were: 

1. There is no one single pattern of administration in 
handling problems of discipline among the institutions. 

2. There is a definite trend indicated of students 
assuming a more active part in the handling of disciplinary 
cases on the campus. 

3. The incidence of problems of misconduct are gen- 
erally decreasing in these institutions. 

4. There is a definite lack of formal and organized 
procedures present at the institutions toward rehabilitating 
the offender to more acceptable patterns of behavior. 

9. Only in rare instances is the penalty of suspension 
and separation such that the offender may never return to 
the institution. 





6. The use and misuse of alcoholic beverages is the 
greatest single factor in stimulating acts of misconduct. 

7. There is a wide divergence of opinion among ad- 
ministrators concerning the debatable question as to 
whether discipline and counseling can be combined effec- 
tively. 

8. Cultural backgrounds of students play an instru- 
mental role in determining future patterns of behavior 
on the campus. 

9. A major problem is determining when the freedom 
of the individual must be curtailed in order that the 
welfare of the group and institution will not be undermined. 

182 pages. $2.40 


A PROPOSED COMMUNITY COLLEGE PROGRAM 
FOR URBANA JUNIOR COLLEGE 


(Publication No. 24,526) 


Millard Zimmerman Pond, Ph.D. 
The Ohio State University, 1952 


It is the purpose of the study to determine in what way 
Urbana University (operating as Urbana Junior College), 

a privately controlled institution of higher learning, can 
develop an educational program to meet the broader, 
more comprehensive concept of a community college. 

Urbana Junior College had offered a two-year liberal 
arts program since 1925, the average enrollment in which 
had been 45 students, the majority of whom resided in 
Champaign and the six adjoining counties. Deficit spending 
incurred by the operation of this two-year program had 
caused a total endowment overdraft of $80,482.29 as of . 
June 30, 1950. 

On June 12, 1951 the Board of Trustees of Urbana 
University authorized a change in program, and on Janu- 
ary 12, 1952 it approved the change of program to that of 
a community college. , 

The study determined that the broad provisions of the 
charter of Urbana University, granted by the Legislature 
of Ohio, March 7, 1850, permitted a change to the broader 
program of a community college. It was also determined 
that such a change would not be inconsistent with the 
doctrines of the New Church to which the institution is 
related. 

A cooperative survey to determine the community 
educational needs was authorized by the Board of Trustees 
and conducted during the school year 1951-1952 as the 
source of data for this study. 

The survey included the following features: services 
of a lay-advisory committee of 47 members; definition of 
a seven-county community for the survey, including 
Champaign, Clark, Logan, Madison, Miami, Shelby, and 
Union counties; criteria of characteristics of a community 
college; cooperation of public high schools in the seven 
counties; collection of data from 14 groups of respondents 
by means of questionnaires constructed to meet the par- 
ticular needs of each group; and offering of a pilot program 
of 31 evening courses, 9 of which were experimental in 
that they were requested by persons and groups of persons 
in the community, and were taught by lay and professional 
specialists. 

Five thousand fifty questionnaires were submitted to 
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15 groups of respondents and 1,837, or 31.4 per cent, were 
returned. Twelfth grade students accounted for 1,199 of 
the completed questionnaires, which was 88.1 per cent of 
the 1,350 submitted. The remaining 638 completed ques- 
tionnaires were distributed among 14 groups of respondents. 

The 14 other groups surveyed, the number of question- 
naires submitted, and the per cent of completed question- 
naires returned were as follows: (1) persons engaged in 
agriculture and related activities, 522 submitted, 15.9 per 
cent returned; (2) persons engaged in business enterprises, 
513 submitted, 11.8 per cent returned; (3) industrialist 
members of Chambers of Commerce, 506 submitted, 10.6 
per cent returned; (4) persons engaged in public services, 
225 submitted, 23.2 per cent returned; (5) public utility 
managers, 42 submitted, 14.2 per cent returned; (6) pro- 
fessional persons, 871 submitted, 16.5 per cent returned; 
(7) self-employed persons, 49 submitted, 6.1 per cent 
returned; (8) organization memberships, 133 submitted, 
17.3 per cent returned; (9) parents of twelfth grade stu- 
dents, 255 submitted, 3.9 per cent returned; (10) high 
school graduates 1948 through 1951, 761 submitted, 10.2 
per cent returned; (11) high school withdrawals 1948 
through 1951, 197 submitted, no returns; (12) educational, 
lay and spiritual leaders, 386 submitted, 29 per cent re- 
turned; (13) hospital superintendents, 14 submitted, 28.5 
per cent returned; and (14) newspaper publishers, 16 sub- 
mitted, 40 per cent returned. 

The questionnaire data were used to indicate the initial 
program in the development of a community college in 
terms of university-parallel, terminal, and short course 
curricula. 

University-transfer curricula designated as the task of 
a community college serving the seven-county community 
were those courses needed by 148 twelfth grade students 
who stated that they were financially unable to afford to go 
away to college. The study analyzed their needs in terms 
of first-year course requirements of the 5 undergraduate 
colleges of The Ohio State University, namely, Agriculture, 
Arts and Sciences, Commerce, Education, and Engineering. 
Forty curricula needs were identified as follows: 8 courses 
in English, 7 courses in chemistry, 5 courses in mathe- 
matics, 3 courses in engineering drawing, 3 courses in 
social science, 2 courses in botany, 2 courses in education, 
2 courses in United States History, 1 course in economics, 
1 course in physics, 1 course in political science, and 1 
course in speech. 

It was shown by the study that if the 148 twelfth grade 
students enrolled in the community college according to 
their first choices of major studies, the number of class 
sections needed in terms of the study criterion of 20 stu- 
dents per instructor would be as follows: English, 21; 
chemistry, 13; mathematics, 11; engineering drawing, 3; 
social science, 7; botany, 4; education, 4; geography, 4; 
psychology, 4; United States History, 8; economics, 1; 
physics, 1; political science, 1; and speech, 1. 

Table I presents the 43 terminal course needs in 10 
broad terminal fields indicated by the first choice of 382 
twelfth grade students, and the number of course sections 
needed to accommodate their needs in terms of the study 
criterion of 20 students per instructor. 


TABLE I 


POTENTIAL COMMUNITY COLLEGE ENROLLMENT 
IN TERMINAL DEGREE CURRICULA RECOMMENDED 
FOR THE FIRST YEAR OF OPERATION IN TERMS 
OF FIRST CHOICES OF TWELFTH GRADE STUDENTS 


Total of | Different 
First Courses 
Choices Needed* 





Class 
Sections 
Needed** 


42 
15 
10 


Terminal Curricula 





Business 129 
Agriculture 08 
Health service 41 
Cosmetology 38 
Automotives 28 
Homemaking 27 
Aeronautics 17 
Art 17 
Public service 14 
Industrial engineering 13 
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Totals 382 43 96 








*Based on the specific job interests of the twelfth grade 

students indicated in their replies to the questionnaire. 

**The number of class sections is based on the criterion 
of 20 students per instructor. 


Read this table as follows: there were 129 twelfth 
grade students who made a first choice of business termi- 
nal education. Their specific job interests evidenced a 
need for 7 different courses. At the ratio of 20 students 
per faculty member it would require 6 sections to accom- 
modate one course, and 42 sections to accommodate the 
7 courses. ) 


Table Il shows the 50 short course needs in 7 types of 
education as indicated by various groups of respondents, 
and which could be met in 89 class sections. 


TABLE II 


POTENTIAL COMMUNITY COLLEGE ENROLLMENT 
IN SHORT COURSES RECOMMENDED FOR THE 
FIRST YEAR OF OPERATION IN TERMS OF 
NUMBER OF PERSONS SUGGESTING THE COURSES 
AND THE NUMBER OF CLASS SECTIONS NEEDED 





Number of 
Class Sections 
Needed 


Times 


Short Course Suggested 





Agriculture: 
Conservation practices 136 
Dairy cow feeding and care 76 
Farm accounts 16 
Beef cattle feeding 72 
Hog feeding 72 
Farm drainage 70 
Tractor maintenance 69 
Remodeling farm buildings 68 
Increasing crop yields 67 
Improvement of marketing 60 

practices 
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TABLE II TABLE II 
(Continued) (Continued) 


POTENTIAL COMMUNITY COLLEGE ENROLLMENT POTENTIAL COMMUNITY COLLEGE ENROLLMENT 
IN SHORT COURSES RECOMMENDED FOR THE IN SHORT COURSES RECOMMENDED FOR THE 
FIRST YEAR OF OPERATION IN TERMS OF FIRST YEAR OF OPERATION IN TERMS OF 
NUMBER OF PERSONS SUGGESTING THE COURSES NUMBER OF PERSONS SUGGESTING THE COURSES 
AND THE NUMBER OF CLASS SECTIONS NEEDED AND THE NUMBER OF CLASS SECTIONS NEEDED 


Times Number of ails aes Number of 


Short Course Class Sections Short Course Class Sections 
Suggested Meadind Suggested Needed 


Agriculture: (continued) Public Service: 
Farm law 59 Civic officials and their duties 31 
Wiring farm buildings for 95 Fire protection: prevention 27 

electricity and fighting 
Farm safety 49 | School board membership 26 
Purchasing a farm 47 Police training for urban- 20 
Poultry feeding and care 46 rural areas 
Marketing livestock and crops 45 School cafeteria operation 20 1 
Welfare programs 20 1 


Totals 2,763 89 























Business: 
Income tax returns 75 
Bookkeeping and accounting 64 
Salesmanship 30 
General secretarial 28 
Stenography and shorthand 27 
Business law 26 
Business management 29 
Insurance 22 
Office management 20 


Typing 20 














The pilot course program conducted during the school 
year of 1951-1952 indicated that Urbana Junior College 
could provide courses requested by persons and groups 
of persons in its community and secure lay and profes- 
sional specialists to teach the courses. Table III provides 
the analysis of the pilot program. Nine of the 31 courses, 
arranged on the basis of community participation, were as 
follows: art; farm woodlot; flowers, lawns, shrubs, and 
trees; child psychology; how to teach Sunday School; 
Community Emphasis: behind your camera; blue print reading; first aid; and 
Religious education 115 pastoral counseling. Significant features of the 9 experi- 
Recreation: Participation and 97 mental courses were: (1) they accounted for 257 of the 

supervision 334 pilot course registrations, (2) they were taught by 21. 
Local government 84 different persons, and (3) they paid 101.7 per cent of their 
Community planning 49 teaching cost. 

How to leada group discussion 21 The study revealed that Urbana Junior College met 
How to conduct a meeting 17 some of the characteristics of a community college in that 
World affairs 15 it had: (1) conducted an educational program initiated 
within the community, (2) utilized community leadership 
Health Service: in an advisory capacity, (3) made a braod survey of the 
First aid 19 community to determine educational,needs, (4) introduced 
Health improvement: com- 16 counseling and guidance techniques in the talent survey 

munity and personal of public high school twelfth grade students, (5) defined a 
Nursing and nurse’s aide, 27 community of service geographically convenient to persons 

home nursing wanting to use the community college, (6) provided low- 
cost education to persons in the community, (7) utilized 
Homemaking: } cooperative procedures, (8) coordinated other community 
Marriage and family life educational programs, (9) made use of experienced lay- 
Budgeting your income men and professional persons for instructional purposes, 
Buying for the home (10) possessed an adequate site for the development of 
Education of children a comprehensive program, and (11) maintained adequate 
classroom space for the initial community college program. 
Industrial: The study also revealed certain needed accomplish- 
Automotive mechanics ments: (1) increase in operating funds, (2) expansion of 
Blue print reading laboratory facilities, (3) additions to library holdings to 
Mathematics of industry meet the varied informational needs, and (4) extensive 
Training of supervisors additions to the inventory of equipment. 

and foremen A survey of opinion in the seven-county community in- 
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TABLE Il 
ANALYSIS OF THE PILOT COURSES GIVEN DURING THE PROCESS OF THE SURVEY 





Teaching Cost Income From Fees 
Total 
Per Cent of 


Teaching Cost 





Number of 
Faculty 
Persons 


Per 
Student 


Quarter 


Hours 


Quarter and 


Course Title Total 


Total 





Autumn Quarter: 
Accounting I 
Economics 

Typing I 

Accounting II 

Civil Service 
Shorthand 

Typing I 

English Composition 





$234.85 
140.91 
234.85 
140.91 
46.97 
98.94 
140.91 
333.32 
166.66 
166.66 
333.32 
120.00 


$117.42 
140.91 
46.97 
70.45 


$ 75.00 


11.76 
15.66 
10.07 
333.32 
41.67 
33.33 
47.62 
4.80 


English Grammar 
Music Appreciation 
Public Speaking 
Art 

Farm woodlot 


Winter Quarter: 

Art I 

Art 1 

Bible 

Music appreciation 

Flowers, lawns, shrubs, 
and trees 

Child psychology 

How to teach Sunday School 

Typing 

Spring Quarter: 

Art I 

Art 
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4.58 
18.33 
111.11 
55.55 
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10.00 
9.09 
28.57 
4.00 
4.50 
66.66 


Behind your camera 
Blue Print Reading A 
Blue Print Reading B 
Music appreciation 
Advanced first aid 
Standard first aid 
Pastoral counseling 
English composition 


Totals 
Averages 
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333.33] 111.11] 30.00 
,856.62 {$1,342.89 $2,692.00 
156.66|  43.31| 86.83 
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dicated an acceptance of the idea of a community college 
program by the 12 groups queried. The positive replies to 
2 significant questions showed that, of the 1,837 respond- 
ents, 1,072 thought that Champaign and adjoining counties 
needed a community college, and 845 thought that Urbana 
Junior College should become a community college. 

Six hundred of the 1,199 twelfth grade respondents in- 
dicated that they were interested in attending a community 
‘college while living at home and working part-time. 

On the basis of the survey data and related evidence, 
the study reached several conclusions. 

1. Urbana Junior College should become a community 
college and serve the needs of all persons in its seven- 
county community for further education to the extent that 
its financial, physical, and instructional resources will 
permit. 

2. It should provide a first year educational program 
including the university-transfer, terminal, and short 
course curricula established as the community college 
task for the first year of operation. 

3. It should establish committees for the various cur- 
ricular of the first year educational program whose pur- 
pose would be to develop the course content and sequence, 
and whose membership would represent public education, 
lay leaders in the field for which the courses are to be © 
developed, the community college lay advisory committee, 
and the administration of the college. 

4. Its curricula committee should plan the short courses 
in the first year educational program in such sequence 
that fragmentation will be avoided, and that terminal 
curricula in the fields of agriculture, business, and indus- 
try can be effected as the result of a continuation of a se- 
ries of related short courses in a given field. 

5. With respect to source of faculty, the college should 
approach the graduate committee of the College of Edu- 
cation, Ohio State University, relative to establishing 
teaching internships in the community college. 

6. It should establish a counseling and guidance service 





for the high schools in the community, such service to be 
available, in particular, to the eleventh and twelfth grade 
students, and to recent graduates. 

7. It should work with business enterprises, hospitals, 
incustries, and public utilities to develop cooperative 
programs in employee education. 

8. It should establish a committee to make an evaluation 
of the present educational equipment, to indicate the equip- 
ment needed, and to report the same to the Lay Advisory 
Committee and the Board of Trustees. 

9. It should have a complete building survey made in 
terms of community college educational specifications to 
serve as the basis for the development of a building im- 
provement and expansion program. 

10. It should enlarge its Lay Advisory Committee mem- 
bership to include a representative of agriculture, busi- 
ness, industry, and the public schools from each of the 6 
counties adjoining Champaign. 

11. It should give leadership to the establishing of a 
community-wide scholarship fund on a cooperative basis 
with community groups to help equalize educational oppor- 
tunities and decrease the loss of undeveloped talents of 
capable but needy youth. 

12. It should attempt to survey, by use of the interview 
method, the needs for further education of the young adults 
who quit high school before graduation. 

Certain recommendations for further development of 
the community college educational program on the basis 
of the study experience were made. 

1. Urbana Junior College should cooperate closely with 
the Extension Division of the College of Agriculture, Ohio 
State University, in the development of the agricultural 
curricula. 

2. It should work closely with the School and Community 
Development Study of the Ohio State University to discover 
ways in which the community college program can be ad- 
ministrative resource in improving total education in the 
community. 

3. It should establish a committee to study ways in 
which the community college program can meet the needs 
of the older persons in the adult population of the com- 
munity. 

4. It should explore the possibility of becoming the cen- 
ter of civilian defense education in the immediate county. 

5. It should study general education in relation to voca- 
tional-technical education and plan to include general 
education in the terminal program. 

6. It should maintain its present interest and leadership 
in the Champaign County Public Schools Citizens’ Com- 
mittee and make its leadership available to any of the 
other six counties in the development of a similar com- 
mittee. 

7. It should make its plant facilities and coordinating 
services available to the public schools in the seven coun- 
ties for the purpose of conducting workshops, conferences, 
or seminars dealing with their public school problems. 

8. It should support and assist in the conduct of occu- 
pational surveys for the purpose of establishing trade, 
industrial, and distributive education on the high school 
and post-high school levels. 

9. It should work for permissive legislation for a 
privately-controlled institution to contract with public 
school districts to provide education at the thirteenth and 
fourteenth year levels in technical, semi-professional, 
and general education. 
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10. It should establish a study committee to evaluate the 
community college survey made in this study and use the 
judgments of the evaluation to guide the planning of a 
pattern of continuous surveys at each step in the develop- 
ment of the community college program. 

362 pages. $4.65. Mic 58-4608 


Abstract published by special arrangement with The 
Ohio State University. 


A CRITICAL STUDY OF THE REORGANIZATION 
PROGRAM OF THE LINCOLN HIGH SCHOOL, 
TALLAHASSEE, FLORIDA, WITH SPECIAL REFERENCE 
TO CURRICULUM DEVELOPMENT, 1946-1951 


(Publication No. 24,528) 


Gilbert Lawrence Porter, Ph.D. 
The Ohio State University, 1952 


The Problem and Its Setting 


Pilot studies undertaken at Lincoln High School, Talla- 
hassee, Florida, resulted in information which led the 
staff to recognize the need for a rigorous examination of 
the program and practices in the school. This conviction 
on the part of the principal and the faculty gave rise to the 
study. 

The first purpose of the study was to evaluate the extent 
to which a philosophy of education formulated by the Lin- 
coln High School faculty influenced curriculum develop- 
ment in the school between 1946 and 1951. The second 
purpose was to identify and appraise the cooperative 
techniques used in connection with the curriculum re- 
organization program by the Lincoln High School staff in 
terms of criteria evolved from the democratic philosophy. 
The third purpose was to utilize the information and in- 
sights gained through this study as bases for long-term. 
plans for the improvement of the program of the school. 
The realization of these three purposes and the concomi- 
tant added professional growth on the part of the Lincoln 
High School faculty will constitute a type of progress that 
is urgently needed in Lincoln High School and in the Flor- 
ida school system at large. 

The major assumptions underlying the study were that 
the values in the Lincoln High School philosophy would be 
realized by the faculty and students: (1) if teachers were 
free to try out and report the results of worthwhile ideas; 
(2) if pupils were free to indicate how the program might 
be more worthwhile; (3) if curriculum changes were made 
through the use of reflective thinking; and (4) if adequate 
opportunities were provided for the program to be ap- 
praised in the light of valid criteria. These assumptions 
are essentially a commitment to action research and to 
problem-solving as sound approaches to curriculum devel- 
opment. 

Two main emphases regulated the scope of the study. 
The first was curriculum development; the second was 
cooperative relationships fostered by the teaching staff. 
The study was confined to the identification and interpre- 
tation of trends in four major areas of school development. 
These areas were school philosophy, curriculum and 
teaching procedures, facilities and resources, including 
personnel, and school-community relationships. 





The data of the study consisted of facts about various 
aspects of the school’s program. The facts were gathered 
through a series of related cooperative studies of life in 
the Lincoln High School. The plan of interpreting the data 
was designed to point up important trends in the develop- 
ment of the total school program. The study was limited 
to a consideration of data relevant to the curriculum re- 
organization program at Lincoln High School during the 
five-year period from 1946 to 1951. 

The method of the study consisted of three interrelated 
processes. The first process involved a critical examina- 
tion of the philosophy and curriculum of the Lincoln High 
School in 1946. The second process involved modifications 
in the Lincoln High School program during the period of 
this study, 1946 to 1951. Modifications were made in the 
school program as a result of the findings of a series of 
related surveys of the curricular program which were 
carried on by the staff under the leadership and direction 
of the principal of the school. The third process involved 
the application of selected criteria to the philosophy and 
curriculum in 1951. This latter process provided the basis 
for the ‘in-service education program at Lincoln High 
School between 1946 and 1951. 

The application of selected criteria to the status of the 
curriculum program, as indicated at different points by 
cooperative surveys andthe modification of the program in 
light of the selected criteria, constituted the curriculum 
reorganization program at Lincoln High School for 1946-1951. 


The Criteria 


Philosophy 


Lincoln High School should have a unified, carefully 
formulated, cooperatively developed educational phi- 
losophy which is functional, democratic, and con- 
tinually revised in adaptation to changes in society. 


Curriculum and Teaching Procedures 


1. The curriculum reorganization program should be 
designed to foster the expressed purposes of the 
school by methods that are chosen in terms of 
facts about how children learn, grow, and develop. 


. The development of the Lincoln High School curric- 
ulum should be a cooperative function, with teach- 
ers, administrators, pupils, parents, professional 
consultants, and interested lay people actively 
participating. 


. Continuous evaluation should be made an integral 
part of the curriculum program in the Lincoln 
High School. 


. The Lincoln High School program of studies should 
provide vocational preparation related to the op- 
portunities for beginning workers in the local com- 
munity and surrounding area and work experiences 
should be coordinated with school experiences. 


. The Lincoln High School curriculum should take its 
orientation from the imperative needs of all youth 
in the school. 


Facilities and Resources, Including Personnel 


1. The Lincoln High School plant should provide the 
physical facilities to conduct a program designed 
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to meet the educational needs of youth of secondary 
school age. 


2. The number of staff members in the Lincoln High 
School should be adequate in terms of the curricu- 
lum (which includes general and special needs) and 
school enrollment. 


School-Community Relationships 


1. Lincoln High School should take full advantage of all 
opportunities to foster improved living in the com- 
munity. 


2. Lincoln High School should use every available 
means for establishing an effective parent-teacher 
association. 


Findings 
The analysis of the data and the application of the 
criteria resulted in the following findings. 


1. The curriculum of Lincoln High School was revealed 
as a transitional type between the traditional sub- 
ject-centered curriculum and an experience- 
centered curriculum. 


2. The reorganization program was revealed as an 
example of the reflective thinking or problem- 
solving approach applied to problems of living in 
the school. 


3. The in-service education program was revealed as 
action research dealing with types of professional 
competence needed by teachers in the development 
of a curriculum based on the needs of adolescents. 


4. The criterion for philosophy served as a guide in 
determining the direction toward which the school 
is moving, in providing for an educational program 
that is really functional in the lives of youth. This 
criterion did not include a pattern of curriculum 
desired by the faculty, which would include scope 
and sequence. Therefore the statement needs to be 
revised to include the beliefs of the staff regarding 
the pattern of curriculum which will be more con- 
sistent with the democratic philosophy. 


0. The criteria for curriculum were met to an accept- 
able degree by improved teaching procedures, 
action research studies leading to an improved 
and enriched educational program, ample oppor- 
tunities for cooperative planning with teachers, 
students, parents, and administrators participating, 
establishment of a continuous evaluation program 
in the school in order to locate the gaps and to 
determine next steps, and the acceptance of work 


experience as a regular part of the school program. 


The criteria concerning the imperative needs of 
youth were not fully met. There are many unmet 
needs on the part of students in the school. The 
staff needs to think seriously about the possibilities 
of developing a curriculum in harmony with modern 
conceptions of experience-centered learning. More 
attention should be given to the examination of the 
common problems of children. Special attention 
should be given to the maturation level of youth in 
the Lincoln High School. 





6. The criteria for facilities and resources were met 
to an acceptable degree by improvement of the 
physical environment, accessibility of the school, 
traffic and transportation dangers, roads, walks, 
transportation facilities, number of buildings on 
the site, building services, library services, and 
financial support for teaching materials and re- 
sources. The criteria were not met in full regard- 
ing the size of the site, the play area, special 
service rooms, proper drainage of the school site, 
and so forth. There is also a need for more mod- 
ern furnishings in classrooms, museum cabinets, 
work tables, and an intercommunication system. 
The library facilities and the cafeteria need to be 
enlarged because the elementary school makes use 
of these same facilities, and thus causes a crowded 
situation at times. The Lincoln High School staff 
has made tremendous strides to improve profes- 
sionally for the tasks ahead. However, there is 
still an urgent need for the staff to study further, 
and to gain new insights, skills, techniques, and a 
clearer interpretation of the vast possibilities it 
has for enriching the program of the school and for 
providing a richer environment for the growth and 
development of youth. 


7. The criteria for the school-community relationships 
were met to an acceptable degree by the use the 
school as an educational and recreational center, 
and by an improved health and safety program. 

The parent-teacher association is an active phase 
of the total school program. However, the criteria 
were not met in regard to the establishment of a 
direct line of communication with all the homes of 
all the children enrolled in the school. There is 
need for the school to do a better job of providing 
recreational services for adults in the community. 
Because of the experiences gained by the Lincoln 
High School staff in community planning, it is hoped 
that in the near future this group will get an oppor- 
tunity to participate at the democratic level in 
planning for the development of the wider commu- 
nity. 


The criteria for philosophy, curriculum, facilities and 
resources, and school-community relationships have been 
met to an acceptable degree; ten trends have been indi- 
cated. If continued, these trends can assure Lincoln High 
School of an education program adequately designed to 
meet the needs, interests, and abilities of youth. These 
trends are offered as evidence of consistency in the direc- 
tion of the reorganization program. These trends are 
toward the following: a functioning educational philosophy, 
a consistent basis for curriculum reorganization, the 
enrichment of subjects, a functioning guidance program, 
maximum pupil participation and responsibility in school 
life, a practical work experience program, a productive 
in-service education program, a closer coordination of 
school services, effective school-community cooperation, 
and a comprehensive and functional evaluation program. 


General Recommendations 


The application of the criteria and the findings result- 
ing from this process made possible the identification of 
gaps in the developmental program at Lincoln High School. 
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These gaps were used as a basis for recommended next 14. 
steps and long-term plans. 


A more functional use should be made of the needs 
of youth and community survey studies in the 


1. Attention should be given by the Lincoln High staff 


to a re-examination of the basis philosophy and 
purposes and to a clarification of the scope and 
sequence of the curriculum; this will result ina 
better understanding of direction. 


. Information and insights gained as a result of this 
study should be used as a basis for long-term 
school program improvement plans. 


. The Lincoln High School faculty should continue to 
make studies of school and community problems 
in order to refine the conclusions reached in this 
study concerning the opinions and attitudes of 
teachers, students, and parents toward the Lincoln 
High School program. 


. The school should work with the leaders.of the 
community in every way possible to eliminate such 
handicaps to racial progress and understanding as 
ignorance, disease, poor sanitary conditions, in- 
adequate housing, low living standards, and poverty. 


. More organized information about the Negro sec- 
ondary school in Florida should be secured and 
used in educational planning programs. 


. Pupils in the Lincoln High School should continue to 
be given many opportunities to engage vigorously 
in activities which contribute to their understanding 
of democratic processes. 


The school should continue to recognize the dignity 
of work experience and of all worthwhile vocations 
and services in the community. 


. There should be provisions made for broader par- 
ticipation by Negroes and other minority groups at 
the highest level of cooperative planning in major 
community activities. 


- Lincoln High School should make every effort possi- 
ble to get into the school all the youth of the com- 
munity of secondary school age. 


- Lincoln High School should offer a broad educational 
program which will be attractive to all youth and 


encourage them to remain in school until gradua- 
tion. 


. The Lincoln High School administration should en- 
deavor to obtain a greater feeling of group respon- 
sibility among teachers for the curriculum reorgan- 
ization program. Teachers ought to be encouraged 
to assume more leadership in the curriculum 
development program. 


- A comprehensive study should be made by the Lin- 
coln High School staff of the guidance program in 
the school in order to arrive at a better under- 
standing of the responsibilities of teachers, guid- 
ance counselors, and principal. 


. Serious consideration should be given to the elimi- 
nation of the home room period from the school 
schedule and the transferral of the attendance and 
record-keeping functions of the present home room 
periods to other classes. 





actual development of content of the Social Living 
Course. 


. Additional resource material which will help the 


staff deal with individual differences in reading 
ability should be secured. 


. More consideration should be given to the develop- 


ment of creativity on the part of students through 
specific planning for such experiences. 


. A follow-up study should be made of students who 


have been graduates from high school and students 
who have dropped out of high school before gradua- 
tion to ascertain their vocational, college, and 
life-adjustment problems. 


. More use should be made of resource people in the 


special areas of homemaking, music, art, industrial 
arts, and mathematics in the classroom and for 
consultant service in planning sessions. 


. There should be more conscious planning for growth 


in oral and written expression and evaluation of it. 


. There should be more intellectual action with the 


students concerning the relations of democratic 
living in the classroom to such living in out-of- 
school experiences. 


. There should be more development on the part of 


teachers and students of skill in leading discus- 
sions on problems real to young people: gathering 
data, testing hypotheses, drawing conclusions, and 
reconstructing behavior in novel situations. 


. The staff should clarify and come to more general 


agreement as to the evaluation of student progress 
and the means for reporting this progress to 
parents. 


. Provision of classroom environments conducive to 


the experience-centered approach should be con- 
sidered. For example, there should be in the 
school much flexible and movable furniture, li- 
brary centers, science corners, art materials, and 
the like. 


. The staff should experiment with several types of 


core approaches and then select the particular type 
best suited to the situation, considering the Lin- 
coln High School philosophy which has been adopted. 


. Teachers should continue to study and improve pro- 


fessionally so that the job of carrying out a pro- 
gram in keeping with the school philosophy and 
goals will be made easily attainable. 


. The Lincoln High School staff should clarify and 


come to more general agreement about just why 
staff meetings at the county level cannot contribute 
more to their professional advancement and growth. 


. The results and findings of educational research 


should be made available to both teachers and lay 
citizens. This information should be stated in lan- 
guage that ordinary citizens canunderstand. Such 
results should be used in the study and planning of the 
curriculum reorganization program in the school. 
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28. The school board should be urged to spend more 
money toward providing better facilities and 
resources in the Lincoln High School. 


Specific Recommendations 


The problem-solving approach, characteristic of the 
Lincoln High School in-service education program, should 
be applied to specific problems that need immediate atten- 
tion, which include surveys of the following subjects: the 
purchasing power of parents of Lincoln High School; emo- 
tional adjustments, thinking abilities, art interests and 
vocational aptitudes of children in Lincoln High School; 
leadership among students and the values held by leaders 
in the Lincoln High School; and job opportunities in the 
community and surrounding area. 


The Contribution of the Study 


The study makes two definite contributions to the study 
of education for Negroes in segregated systems. First, 
the method of the study illustrates a useful means by which 
curriculum reorganization, in-service education, and 
evaluation may be intimately related in the developmental 
program of a school. Second, the study makes available 
to education workers a body of organized information about 


a high school for Negroes in Florida. 
373 pages. $4.80. Mic 58-4609 
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DETERMINATION OF POSSIBLE IMPROVEMENTS 
IN ALABAMA’S TEXTBOOK PROGRAM 


(Publication No. 23,968) 


Francis Marion Ray, Ed.D. 
Alabama Polytechnic Institute, 1957 


Supervisor: Paul Irvine 


THE PROBLEM 


The textbook serves an important function in Alabama 
schools; the best system of providing textbooks throughout 
the State should be employed. Such a system should pro- 
vide textbooks adequate in number and appropriate to the 
learning needs of the pupils. This study attempted to 
determine the possible improvements in Alabama’s text- 
book program which may accomplish this goal. More 
specifically, the study was: 


1. To determine the general principles of sound text- 
book programs supported by leading educational 
authorities. 


. To discover the legal provisions and practices for 
the selection, adoption and provision of textbooks in 
the several states, particularly in those states which 
have a state textbook system. 


. To discern what factors warrant revisions in Ala- 
bama’s present textbook law and related practices. 





4. To appraise the Alabama program in accordance 
with criteria drawn from the study of: (a) authori- 
tative statements by leading educational writers, 

(b) textbook laws and practices in the several states, 
(c) trends in state control of textbooks in Alabama, 
and (d) the workability of the current State pro- 
gram. 


. To recommend possible improvements in the or- 
ganizational and administrative aspects of the 
Alabama textbook program in light of the appraisal 
Suggested above (#4), 


METHOD OF RESEARCH 


The writer has drawn on the fields of school adminis- 
tration, curriculum and supervision to evaluate the need 
for such a study and to decide upon its limits. 

The study employed the research methods of descrip- 
tive analysis and appraisal. The over-all plan of the study 
was to organize and analyze systematically discriptive 
data from four major sources, to formulate criteria from 
an evaluation of these data, and to make an appraisal in 
accordance with these criteria. 

The sources of criteria included a study of educational 
authorities, status of textbook programs throughout the 
nation, trends in state control of textbook programs in 
Alabama, and workability of the current program. The 
appraisal served as the primary basis for the recommen- 
dations which seek to answer the question: How may the 
Alabama textbook program be improved? 


RECOMMENDATIONS FOR IMPROVING 
THE ALABAMA TEXTBOOK PROGRAM 


Based upon the major findings of the study and the conclu- 
sions drawn from these findings, these recommendations for 
improving the textbook program inAlabama were advanced. 


1. The length of the term of office of State Textbook 
Committee members should be changed from a 
period of one year to four years. The membership 
should be staggered so that a nucleus of experienced 
persons is always in membership. 


- The State Board of Education should adopt a multiple 
list of acceptable textbooks for each grade and each 
subject. 


. Any administrative unit in Alabama that has needs 
not met by textbooks on the approved lists should, on 
proper showing, be permitted to adopt other books. 


. The State Board of Education should vary lengths of 
terms of textbook adoptions rather than adopting all 
books for a uniform period of time. 


. The State Board of Education should introduce a 
free-textbook program which provides textbooks for 
all grades of the public school system. 


. Textbooks dropped from the state-adopted list for 
a period exceeding four years should not count 
toward meeting the State’s Standard of Adequacy 
for furnishing free textbooks. 


. The Standard of Adequacy for furnishing free text- 
books should be increased gradually to include a 
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more desirable ratio of basal textbooks and other 
supplementary books as well. 


. The State legislature should appropriate funds 
sufficient to supply books adequate in number to 
meet the State’s Standard cf Adequacy for furnishing 
free textbooks to the elementary grades in the State. 
If, and when, the State Board of Education: requests 
funds to supply secondary grades with free text- 
books, the State legislature should meet these re- 
quests. 


. The State Board of Education should conduct re- 
search studies to evaluate alternate plans for pro- 
viding learning materials to the pupils in the public 
schools of the State. 245 pages. $3.20. Mic 58-4610 


A DESCRIPTIVE ANALYSIS OF 
A SCIENCE EDUCATION WORKSHOP 
AND OUTCOMES AS REFLECTED 
IN CLASSROOM ‘PRACTICES 


(Publication No. 23,969) 


Walter Roland Robinette, Ed.D. 
Alabama Polytechnic Institute, 1957 


Supervisor: W. L. Davis 


This study was concerned with a science workshop, an 
in-service education procedure, held at the Alabama Poly- 
technic Institute during the summer of 1956. The major 
purposes were: (1) to describe the science education 
workshop designed to improve instruction in fourteen 
selected school systems in six Southern states; (2) to show 
the kinds and extent of innovations which took place in the 
classroom practices of teachers who attended the work- 
shop; and (3) to make recommendations concerning the 
science education workshop to be conducted in the summer 
of 1957. 

A structured interview was conducted with each partic- 
ipant in order to ascertain the kinds and extent of innova- 
tions occurring in classroom practices which the teacher 
attributed to attendance at the science workshop designed 
to apprehend the feeling or attitude of the teacher also 
were administered. A descriptive analysis was made of 
the data. 

The major findings were: 


1. Teachers made innovations in the tangible aspects 
of instructional improvement by: 


a. Using instructional guides; 

b. Increasing the number and kinds of laboratory 
exercises; 

c. Acquiring instructional equipment and materials; 

d. Utilizing community resources; 

e. Using various teaching methods; 

f. Sharing the workshop experience. 


. Teachers felt innovations had been made in the 
following intangible aspects of instruction: 


a. Improvement in feelings or attitudes toward 
themselves and others; 

b. Improvement in professional attitudes 

c. Clarification of job concepts. 





3. Teachers expressed a desire to participate in 
another similar science education workshop. 


On the basis of the findings of the study, the following 
general conclusions seem warranted: 


1. Evidences in this study and evidences reflected 
from the literature in related studies indicated that 
the institutional workshop was a desirable in-service 
education procedures. 


. The workshop designed to strengthen competencies 
of science teachers was judged effective by partici- 
pants. 


Interdepartmental cooperation in the teaching of 
science education appeared to be a desirable prac- 
tice to use in the workshop procedure. 


. In-service education should concern itself with the 
recognized needs of its constituency. 


The data at hand, although limited, appeared to justify 
the specific conclusion that innovations in the teaching 
practices occurred in the year after attendance at a science 
education workshop, and it was the opinion of the partici- 
pants that the activities of the science education workshop 
were responsible for such innovations. , 

In view of the findings the following statements are a 
summary of the major recommendations: 


1. An additional science education workshop should be 
conducted in the summer of 1957 and the partici- 
pants who attended last year should be invited. 


The science workshop for the summer of 1957 
should be based on the recognized needs of the par- 
ticipants. 


. Similar workshops should be conducted in the other 
areas of the secondary school curriculum. 


. Action research should be employed as a part of the 
workshop procedure for the purpose of improving 
the teaching competencies of the participants, and 
these teachers should be strongly urged to perform 
similar research as a part of their classroom 
practices. 


Provision should be made for the continuous evalua- 
tion of the outcomes of future workshops at both the 
institutional and the local school levels. 

297 pages. $3.85. Mic 58-4611 


A STUDY OF THE FINANCIAL PROGRAM 
OF PUBLIC HIGHER EDUCATION 
IN TENNESSEE, 1955-56 


(Publication No. 24,124) 


Robert Lawrence Saunders, Ed.D. 
Alabama Polytechnic Institute, 1957 


Supervisor: Truman M, Pierce 


The purpose of this study was to appraise the financial 
programs of public higher institutions in Tennessee in 
1955-56. Six steps were performed toachieve that purpose: 
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. Conceptual principles of public higher education 


finance were identified and formulated as criteria 
for appraisal. 


. Important historical developments and recent trends 


in the State’s program of financial support were 
described and analyzed. 


. Major elements of the program of financial support 


were described and analyzed. 


. The financial program was evaluated by applying 


selected criteria to data revealed in the analysis. 


. The State’s economic effort in maintaining and 


extending the state program of financial support 
was described. 


. Recommendations were made for improving Ten- 


nessee’s program of financial support. 


The Study was conducted as a part of the Survey of 
Public Higher Education in Tennessee. Specifically, the 
study was one of five conducted in an analysis of existing 
programs and services. 

_ Data were obtained from instruments completed by 
institutions in thé Survey. Data were also obtained from 
publications and documents of various state agencies, 
reports of other higher education surveys and authoritative 
writings in the field of higher education finance. 

The more significant findings of the study were: 


1. 


In 1955-56 public institutions in Tennessee received 
$26,926,196 for current operating purposes. The 
State contributed 47 per cent of that amount; student 
fees and tuition provided 16.4 per cent. 


. The institutions expended $26,411,745 for current 


operating purposes in 1955-56. About 59 per cent 
of the expenditures were for five purposes directly 
related to the institutions’ educational programs. 
These purposes, and the average expenditures per 
full-time students, were: 


Administration $ 49.35 
General Expenses 64.22 
Instruction 487.71 
Libraries and Museums 34.84 
Plant Operation and 

Maintenance 137.91 
All Purposes 774.05 


. The average cost per student credit hour for all 


areas of instruction was $5.13, ranging from $2.64 
for teaching psychology to $11.33 for social welfare. 


. Salaries paid instructional personnel compared 


unfavorable with those paid in comparable institu- 
tions on a national basis. The median salary for all 
instructional personnel was $3915 for the academic 
year. 


. The prescribed budget-appropriation plan (1) is 


relatively simple and direct in operation, (2) pro- 
vides opportunities for both fiscal and educational 
review, and (3) is relatively free of unnecessary 
detail. The plan is limited in that (1) different 
procedures exist for the University and for the 
other six institutions, (2) budget preparation is not 
performed on the basis of long range planning, and 





(3) no objective guides are used to help assure 
equitable allocation of funds. 


. Purchasing procedures employed by the institutions 
vary with the source of funds from which the pur- 
chases are made. Purchasing at Tennessee Agri- 
cultural and Industrial State University is performed 
through the State’s Purchasing Department but 
purchasing from locally collected funds is performed 
locally in the remaining institutions. 


The more significant recommendations were: 


1. Continuation of the low degree of reliance upon 
student fees as an income source. 


. Continuation of efforts to make auxiliary enterprises 
self-supporting. 


Procurement of additional funds for organized 
research, extension, and public services. 


. Employment of standardized accounting procedures 
designed to (1) align budget requests and books of 
account, (2) provide comparable cost data, and 
(3) measure budgetary performance. 


. Increase instructional salaries to the point that 
median salaries will be comparable to those paid in 
institutions in other states. 


. Revision of the budget appropriation process to 
provide for (1) further simplification, (2) objective 
guides for fund allocation, and (3) priority classifi- 
cations in budgetary requests. 


. Adoption of a uniform purchasing procedure for all 
institutions for any income source. 


. Expansion in the program of public higher education 
to accommodate a possible increase in enrollments 
of 220 per cent by 1973-74. | 

403 pages. $5.20. Mic 5€-4612 


CURRENT PRACTICES IN ADMINISTRATIVE 
STAFFING IN THE PUBLIC SCHOOLS 
OF NEW YORK STATE WITH EMPHASIS ON 
CENTRAL SCHOOL DISTRICTS 


(L. C. Card No. Mic 58-617) 


John Skawski, Ed.D. 
Cornell University, 1957 


The general purpose of this study was to discover the 
current practices of administrative staffing in the public 
schools of New York State. 

The specific purposes of the study were: 

1. To construct an inventory of administrative functions. 
2. To discover the sizes and composition of the adminis- 
trative staff in the public schools. 3. To determine the 
significant patterns in the delegation of the administrative 
functions. 4. To evaluate the adequacy of the present 
administrative staffs. 5. To discover the major problems 
confronting public school administrators. 6. To discover 
features of administrative organization, and administrative 
practices which contribute materially to the effective 
functioning of the administration staff. 
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Procedure 


The data were gathered through the use of question- 
naires which were mailed to all the schools of New York 
State except the six largest city school districts of the 
state and those school districts that did not have a com- 
plete twelve year educational program. 

The administrative staffs studies were those in opera- 
tion during the school year 1954-1955 in 358 central, 101 
union free, and 18 city school districts. This study was 
limited to schools with less than three thousand average- 
daily-attendance. 

The sizes of the administrative staffs were discovered 
and comparisons were made between schools of different 
sizes and types. The composition of the staffs was analyzed 
in terms of categories represented in each staff and the 
amount of time each administrator devoted to the per- 
formance of administrative tasks. 

The chief administrators’ practices of sharing, dele- 
gating, or performing alone the many administrative tasks 
were analyzed. The major problems of school adminis- 
tration were discovered as well as factors which adminis- 
trators felt were important in the effective administration 
of their respective schools. 


Findings 


It was discovered that the practices of sharing and 
delegating administrative functions varied with the size of 
the school but only minor differences existed among the 
types of school districts. The study showed that many 
chief administrators employ secretaries and committees to 
help in the performance of administrative functions. 

The three most important problems of school adminis- 
tration as rated by the chief administrative officers were: 
(1) pressure of non-supervisory duties leaves too little 
time for supervision, (2) the administrative staff is too 
small, and (3) administrative salaries are too low. 

Factors which were reported as important in the effec- 
tive administration of schools were: (1) proper communi- 
cations, (2) the attitudes of the staff members, (3) the 
manner of delegation of responsibility, and (4) the number, 
quality, and use of personnel. 


Conclusions 


Some of the conclusions reached as a result of this 
study are listed below: 

1. There are but minor differences in the patterns of 
administrative staffing among the three types of schools 
studies. 2. As one might have expected the size of the 
administrative staff increases as the size of the school 
increases. 3. The administrative staffs of the public 
schools of New York State are undermanned. Throughout 
this study the chief administrators of schools of all sizes 
emphasized the great need for additional staff members. 
4. There is little difference between the actual pupil- 
administrator ratio in the small and large schools. 5. It 
is not practicable or advisable to prescribe the size or 
compostion of an administrative staff for a school of a 
given enrollment. 6. Chief school administrators tend to 
share or delegate certain administrative functions ina 
pattern according to size of school. However, the functions 
that they tend to delegate do not fall into any definite 
classification. 7. It is apparent that there are factors 
other than the size of school and size of administrative 





staff which influence the practices of sharing or delegating 
administrative functions. 353 pages. $4.55 


A PROPOSED REORGANIZATION OF 
PUBLIC SCHOOLS IN SUMTER COUNTY 
| SOUTH CAROLINA 


(Publication No. 24,489) 


Hugh Toland Stoddard, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: Arville Wheeler 


The purpose of this study was to evaluate the present 
educational organizations and facilities in Sumter County 
as the agencies for performing desirable functions required 
to conduct the educational program; and to develop a pro- 
posed organization, or organizations, designed to eliminate 
existing inequalities, improve administrative procedures, 
and broaden the educational offering of the schools. Reor- 
ganization and consolidation of public schools within the 
United States for the period from 1940 through 1952 were 
examined to establish a preliminary background, and ana- 
lyzed to determine the status of school district reorgani- 
zation on a nation-wide level. Similar studies were ex- 
amined; and the community, administrative organizations, 
facilities, and resources were studied at source level 
from 1952 through 1956. 


Findings of the Study 


Sumter County had two school districts in 1952. One, 
School District Number Seventeen, was centered in and 
around the small City of Sumter, the only urban section 
of the county. Sumter School District Number Seventeen 
represented the result of sixty-four years of organized 
educational effort. The other district, Sumter County 
School District Number Two, was formed through the con- 
solidation of twenty-five school districts in rural Sumter 
County, and one district in Clarendon County. This con- 
solidation was effected January 1, 1952. The sixty-six 
scattered schools of the rural district reflected generations 
of decentralized, uncoordinated educational effort. 

The educational program in 1952 reflected a wide range 
of offering and effectiveness between the predominantly 
urban School District Number Seventeen and rural School 
District Number Two. Discrepancies were also found 
between the educational programs in the white and Negro 
schools in a county which had a population in 1952 which 
was more than fifty per cent Negro. The educational 
programs in the two districts were evaluated in 1956, with 
the changes made during the four year period beginning in 
1952 showing in sharp relief. 

Sumter County fits the generally accepted concept of a 
socioeconomic community. Predominantly rural, with a 
single urban center, Sumter County is a relatively pros- 
perous community. Extremely stable for decades, Sumter 
County has felt the impact of Shaw Air Force Base which 
was established in 1940 within the boundaries of the 
present School District Number Two. 

State aid for school plant construction and additional 
funds for a state operated transportation system made 
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possible the housing of thousands of children in adequate 


buildings between the years 1952 and 1956 in Sumter County. 


This building program is still underway, and, when basi- 
cally completed, state funds will provide for additional 
classroom needs to house a steadily increasing population. 
Sumter County School District Number Two with 50.9 
per cent of the total school enrollment of the county in 
1956, had 30.1 per cent of the total assessed valuation. 
This difference is alleviated to a degree by a partial equal- 
ization levy. Sumter County can continue to operate two 
school districts with a total enrollment which exceeded 
17,000 in 1955-56. The nature of the community, however, 
lends itself to the eventual consolidation into a single 
school unit to better meet the needs of all the children of 
the county. 307 pages. $3.95. Mic 58-4613 


PREDICTING THE DROPOUT STUDENT 
IN A NEW YORK CITY VOCATIONAL HIGH SCHOOL: | 
A COMPARATIVE ANALYSIS OF PRE-HIGH SCHOOL 
RECORDS OF EARLY SCHOOL LEAVERS 
AND HIGH SCHOOL GRADUATES 


(Publication No. 24,991) 


Nathan Weiner, Ph.D. 
New York University, i957 


In seeking to identify the dropout student early in his 
high school career, the pre-high school records of 950 
students who had left Chelsea Vocational High School of 
New York City during the five-year period of 1949-54 
were analyzed with respect to six items of record: age 
upon entry into high school; absences during the earlier 
schooling; tardiness during the earlier schooling; term 
repeating; achievement; and IQ. 

The students were grouped according to type of feeder 
school and divided into dropouts and graduates. Charac- 
teristics of each group were obtained by means of the 
mean and standard deviation for each item. Four of the 
six items were found to be suitable for further treatment. 
Term repeating and achievement entries were discarded 
as unreliable, non-uniform, or of little value. 

The dropouts were compared with the graduates on all 
four items and the differences in the means of the groups 
were tested for significance using a critical ratio obtained 


by dividing the difference between the means by the stand- | 


ard error of the difference between the two means. 

A bi-serial coefficient of correlation was computed 
for each of the four items of record and was tested using 
a critical ratio obtained by dividing the bi-serial coeffi- 
cient by the standard error of the coefficient. 

Both methods of testing for significance yielded similar 
results. The differences between dropout and graduate 
groups were significant at the .01 level. 

One hundred dropouts and graduates who had entered 
Chelsea Vocational High School from junior high school 
were selected at random from the groups and their records 
were used to determine the coefficients of the discriminant 
equation, using as numerical variables the age at time of 
entry into high school, their IQ at time of entry, and the 
average number of latenesses per semester while attend- 
ing junior high school. 





The discriminant equation thus obtained was put in the 
following form for use by school personnel: 


V = .0173 X, - .00204 X, +.0103 X, - 2.8567 


where V is obtained in sigma units and must be translated 
into a probability by means of a normal probability curve. 
X, is the age in months at the time of admission; X, is 
the raw score obtained on the Pintner-Intermediate Intel- 
ligence Test; and X, is the latenesses per semester. 

A multiple bi-serial coefficient of correlation of 0.565 
was found and in testing for significance an F value of 
7.99 was obtained, more than sufficient for .01 level. 

116 pages. $2.00. Mic 58-4614 


AN IDENTIFICATION OF GOOD PRACTICES IN 
TEACHER ORIENTATION PROVIDED BY SELECTED 
MAJOR UNITED STATES CITIES IN 1956 


(Publication No. 25,004) 


Arthur Edward Wright, Ed.D. 
University of Houston, 1957 


This study sought to determine what good practices 
were used by selected major United States cities in August, 
September, and October 1956, to assist in the orientation 
of newly appointed teachers. To accomplish this end tech- 
niques and processes employed in the orientation of newly 
appointed teachers by superintendents and principals 
were ascertained. The helpfulness of these techniques and 
processes to newly appointed teachers was determined by 
the teachers, themselves, through the teachers’ evaluation 
of each technique and process listed on an evaluative 
checklist provided for that purpose. Conclusions were 
stated and a listing of good orientation practices were 
formulated. 

Data were obtained from eighty-one school superin- 
tendents, 396 principals, and 887 newly appointed teachers 
by correspondence, and in several instances, by personal 
interviews. Data were tabulated and presented in both 
textual and tabular form. Tables show the times mentioned 
and rank order of mention of ninety-six orientation prac- 
tices by superintendents, by principals, and by newly 
appointed teachers. In addition, tables were included in 
the thesis which show the numbers and percentages of 
teachers who rated each orientation practice as extremely 
helpful, very helpful, of some help, or not helpful. 

Orientation practices were grouped for purposes of 
clarification and analysis in these categories: (1) orien- 
tation to community, building, and facilities, (2) informa- 
tion descriptive of school system, (3) personal-social 
orientation, (4) orientation to materials of instruction, 

(5) orientation by means of supervisory meetings and 
conferences, (6) helpful planning and organizing for teach- 
ing, (7) orientation to school’s philosophy, policies, and 
procedures, (8) orientation to professional duties related 
to teaching, and (9) orientation to clerical and adminis- 
trative matters. 

It was found by the study that each of the orientation 
practices which had been provided for the newly appointed 
teachers had been helpful to them and was, therefore, a 
good practice. A suggested schedule for use by school 
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administrators and others in the orientation of newly 
appointed teachers was presented. This schedule or pro- 
gram was presented as a table and was accompanied by 
descriptive and explanatory textual discussion. 

The orientation techniques and processes which were 
declared by the newly appointed teachers, who contributed 


to this study, to have been helpful to them are listed below. 


I. Of very great help to newly appointed teachers: 


1. Faculty friendliness, cooperation, and assistance. 
2. School’s calendar, schedules, programs given. 

. Told how to keep records and make reports. 

. Principal has “open door” policy. 

. Principal welcomes questions and problems. 


. Verbal and printed first day’s, week’s procedures. 


. Pre-school orientation meetings with principal. 
. Early pre-school notification of grade, subject, 
and extra duty assignment. 
9. Handbook of school information provided. 
10. Fire and disaster drill instructions provided. 


11. Information about school’s policies andprocedures. 


12. Pre-school conference with principal. 

13. Student’s handbook provided new teacher. 

14. System-wide informational handbook provided. 
15. Payday and salary schedules issued. 

16. Faculty directory by rooms, grades, subjects. 


17. Pre-school work time in own classroom provided. 


18. Informal help by fellow teachers. 

19. Attendance accounting and register explained. 

20. Pre-school building faculty meeting. 

21. Tour of building, facilities and equipment. 

22. File of forms used, with instructions, provided. 
23. Directory of all-schools personnel provided. 

24. No extra-duty or committee work first semester. 
25. Floor plan of school (labelled) provided. 


. Of great help to newly appointed teachers: 


1. Printed board rules and policies provided. 
2. Teaching materials issued prior to opening. 
3. Series of orientation meetings for new teachers 
with principal and his staff. 
. Duplication machine use and operation explained. 
. Teacher absences, teacher’s responsibilities in. 
. Audio-visual use and operation of equipment. 
. Curriculum of school described. 
. School’s philosophy presented and discussed. 
. Visits to other schools to observe. 
. Principal helps select and obtain materials. 
. Grading and reporting-to-parents explained. 
. Map of city provided. 


. Disciplinary procedures and philosophy explained. 


. Big sister (brother) assigned new teacher. 

. Information about homeroom responsibilities. 

. Help provided with clerical duties and routines. 
. Library use and regulations. 

. Promotional policy explained. 

. Tour of system’s instructional materials center. 
. Professional library services explained. 

. City-wide pre-school orientation meetings. 

. Central office personnel explain their services. 
. Series of progress conferences with principal. 

. Lesson plan books provided and explained. 

. Verbal information on individual pupils given. 

. Supervisor visits classes, confers with teacher. 





27. 
28. 


Assistance in obtaining housing. 
Welcoming letters and calls from principal, PTA, 
faculty. 


III. Of considerable help to newly appointed teachers. 


9. 
10. 
11. 
12. 
13. 
14, 
15. 
16. 
RY: 
18. 
19. 
20. 
21. 
22. 


. Visits provided to fellow-teachers’ classes. 

. Series of informational bulletins issued. 

. Study guides and courses provided and explained. 
. Principal visits classes, confers with teacher. 

. Subject/grade faculty meetings. 

. Help in grouping, enrichment, individual needs. 

. List of names and positions of supervisory staff. 
. Early appointments of new teacher to extra duty 


and faculty committees. 
Interpretation: use, of tests, cumulative records. 
Help with class management and control. 
Accounting and handling of funds and fees explained. 
Teacher welfare and personnel policies explained. 
Information about teachers’ organizations. 
Principal entertains faculty at his home. 
Aid in preparing classroom and materials. 
Tour of central office building. 
Guidance services and philosophy explained. 
Tour of school’s neighborhood provided. 
Instructional methods explained. 
Child health and welfare services and teacher role. 
Faculty reception honoring new teachers. 
Continuous program of in-service training. 


IV. Of some help to newly appointed teachers: 


. Public relations, teacher’s role, explained. 

. Clerical and administrative procedures described. 
. Meeting with staff: counselor, nurse, deans, etc. 

. Guided tour of city and school district. 

. New teachers introduced at city-wide meeting. 

. Administrative chart of system provided. 

. Homework policy explained. 

. New teachers introduced at first faculty meeting 


by principal with biographical sketch. 


. Student activity program described. 
. Dinner-reception by superintendent, board of 


education, chamber of commerce. 


. Welcorning letters from superintendent, civic 


organizations, board of education. 


. Help in lesson planning. 
. Information about transportation within the city 


and to and from the city provided. 


. PTA reception honoring new teachers. 

. Teacher-parent meetings to interpret program. 
. School’s history and traditions explained. 

. New teachers introduced at first assembly. 

. Role of school in community discussed. 

. Cultural and economic description of city and 


people. 


. Sheet of school system statistics provided. 
. City’s recreational opportunities described. 
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EDUCATION, HEALTH 


THE EVALUATION OF ATTITUDES 
TOWARD SELECTED AREAS OF 
SCHOOL HEALTH EDUCATION 


(Publication No. 24,782) 


Oscar A. Moore, Ed.D. 
Boston University School of Education, 1957 


PURPOSE OF THE STUDY: 

To determine the attitudes of twelfth grade students in 
Florida high schools toward selected areas of health and 
safety education. 





METHODS OF RESEARCH: 

The Byrd Health Attitude Scale was administered to 
1300 students in 25 schools located in 22 Florida counties 
covering the entire state. The scales of a sample of 422 
students selected at random were analyzed and tabulated 
for total scores and for the percentage responses for each 
selected area. The reliability of the scale was determined 
by use of the Kuder-Richardson formula and found to be 
98. 

A graphic item count and percentages were obtained 
from the nine selected health and safety areas which are 
as follows: Public Health Practices, Use of Health Serv- 
ices and Facilities, School Health, Defenses Against 
Communicable Diseases, Defenses Against Accidents, 
Family Health, Defenses Against Alcohol, Tobacco and 
Drugs, and Care of the Special Senses and Organs. 

A critical analysis was made of the Florida high school 
organization course of study and Department of Education 
bulletins to determine the quantity and quality of subject 
matter with health and safety education implications. 

The construction of a Student Inquiry Form listing 16 
major health areas permitted the securing of information 
relative to previous instruction and experience in selected 
areas of health and safety education. Inquiries pertaining 
to the following were made: (1) whether health and safety 
education were taught as separate courses, or along with 
other subject areas; (2) whether boys and girls were taught 
in separate or mixed classes; (3) whether they “liked” or 
“disliked” areas of health and safety education taught them. 





FINDINGS OF THE STUDY: 

1. The total score on the Byrd Health Attitude scale 
ranged from a low of 200 to a high of 469. 

2. No significant differences were found between the 
mean scores of boys and girls. The mean score for boys 
was 391.1 while that of girls was 391.0. 

3. There was a significant difference between the 
mean score of respondents from schools approved by the 
Southern Association of Secondary Schools and Colleges, 
and non-approved schools. Students from non-approved 
schools obtained a mean score of 387.8 and a standard 
deviation of .37. Students from approved schools received 
a mean score of 393.3 and a standard deviation of 38.6. 

4. In testing the significance of the difference between 
the means of the approved and non-approved schools, the 
test shows that the difference is significant at the 2 per 
cent level. 

). Students from communities in which the median 
school years completed were over 10 years, showed a 
mean score of 407.6 on the Byrd Health Attitude Scale. 





The standard deviation for the group was 31.3. For stu- 
dents from communities in which the median school years 
completed were less than 10 years, a mean score of 
386.8 was observed. The standard deviation was 24.8. 

6. The highest percentage of favorable responses by 
students from approved schools was reported for the area 
of School Health. High percentages of favorable responses 
were also reported for the following areas in descending 
order: Defenses Against Accidents, Use of Health Services 
and Facilities, Family Health, Public Health Practices, 
and Defenses Against Communicable Diseases. A high 
percentage of unfavorable responses were found in the 
areas on Defenses Against Alcohol, Tobacco and Drugs, 
Industrial Health, and Care of Special Senses and Organs. 

7. The highest percentage of favorable responses by 
students from non-approved schools was reported for the 
area of Defenses Against Communicable Diseases. Per- 
centages of favorable responses in other areas were 
reported in the following descending order: School Health, 
Use of Health Services and Facilities, Public Health 
Practices, Family Health, Defenses Against Accidents, 
Care of Special Senses and Organs, Defense Against Alco- 
hol, Tobacco and Drugs and Industrial Health. 


CONCLUSIONS: 








The health attitudes of a selected sample of 12th grade 
students in Florida high schools have been evaluated. 


The Byrd Health Attitude Scale can be used to measure 
the attitudes of high school students relative to selected 
areas of health and safety education. 


There is room for the improvement of health attitudes 
of the boys and girls in this study. 


The findings of this study indicated a need for empha- 
sizing teaching and learning experiences in the areas 
where the greatest need for such is apparent. 


More favorable responses were given by students from 
approved schools than by those from non-approved 
schools. Slight differences in responses existed be- 
tween boy and girl respondents with girls scoring higher 
in some areas and boys scoring higher in others. 

126 pages. $2.00. Mic 58-4616 


EDUCATION, HISTORY 


ONE HUNDRED YEARS OF EDUCATION 
IN THE ALPINE SCHOOL DISTRICT 


(Publication No. 24,371) 


Alma Pexton Burton, Ed.D. 
University of Utah, 1957 


Chairman: Dasil A. Smith 


In accordance with the educational traditions of the 
Mormon Church, the early settlers of the northern half of 
Utah County established schools in each of the early settle- 
ments. Grades one to eight were founded first, and several 
years later the high school program was established. Pro- 
grams for these schools were first conducted on a local 
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basis without a unified system of public education. County 
and state control of the schools began to emerge in 1860 
with the creation of the office of county superintendent. 

By 1911 consolidation was required on a high school basis 
and by 1915 all the schools of northern Utah County were 
consolidated under the name of the Alpine School District. 

Under consolidation it was possible to extend educa- 
tional opportunities on a more equal basis to all students 
of the school district. The wealth of one community was 
not reserved for the good of that community but for the 
benefit of the students in the entire district. 

Acting upon the basis of the state legislation of 1915 
the Utah County Commissioners divided the Alpine School 
District into five precincts. The Alpine School District 
Board of Education was made up of one member from each 
of the precincts, making a total of five board members. 

Considerable progress was made in administrative 
practices in the Alpine School District following consoli- 
dation. Through the years both board members and super- 
intendents have made suggestions concerning administra- 
tive practices, and in 1957 a compilation of policies and 
procedures was written and presented to the board of 
education for adoption. 

Under consolidation a health program was developed 
in the district. Nurses and county health facilities coop- 
erated with the board of education in times of epidemics 
and preventive measures were taken to insure better 
health for the students of the Alpine School District from 
the time of consolidation. 

One of the outgrowths of the consolidated district was 
an enrichment of the educational program with the estab- 
lishment of the junior high school program in the district 
in 1929. In 1938 the junior high school organization was 
discontinued in the Alpine School District, but it was 
reinstated in 1954. 

The establishment of the kindergarten program in the 
elementary schools, the driver education program in the 
high schools, the modern language program in the elemen- 
tary grades and the junior high schools, and special edu- 
cation classes for the benefit of all children of the district 
has added materially to the overall educational program 
of the Alpine School District. 

The educational program of the Alpine School District 
in 1957 provided instruction for elementary students from 
kindergarten to the sixth grade. The kindergarten and the 
first grade were conducted on a one-half day basis, but 
grades two through six had a full-day program of activity. 
Junior high school programs were provided for all seventh, 
eighth and ninth grade students. The senior high schools 
provided education for students in the tenth, eleventh.and 
twelfth grades in the Alpine School District. 

The total school population of the Alpine School District 
at the time of consolidation was 4,906, including students 
from grades one to twelve. Today (1957) there are 11,296 
students enrolled in the Alpine School District from kinder- 
garten to the twelfth grade. 

The elementary students of 1957 were accommodated 
in eighteen elementary school buildings conveniently lo- 
cated throughout the district. Three secondary school 
buildings served in 1957 as combination junior and senior 
high school buildings in Lehi, American Fork and Pleasant 
Grove. In the Orem area the secondary students were 
housed in two separate buildings, one for high school stu- 
dents and one for junior high school students. 
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VERNACULAR LANGUAGES AND EDUCATION 
(Publication No. 25,185) 


Sam Frank Cheavens, Ph.D. 
The University of Texas, 1957 


Supervisor: Dr. George I. Sanchez 


While this study is largely taken up with the history of 
the use in education of vernacular languages as vehicles 
of instruction, it also treats the psychological bases under- 
lying this use. From long observation of experienced 
educators in the field, from empirical studies, and from 
the standpoint of research, it has been demonstrated that, 
particularly in the early years of schooling, the child’s 
native tongue should be the language of instruction. This 
does not preclude the learning of more than one language 
at that period of maturation when the student is ready. 

The history of vernacular languages in education is 
concerned with such movements as the one initiated in the 
third century B.C. in India when Asoka used the vernacular 
languages of his empire to spread the ethics of Buddhism. 
Similarly, the early Christian teachers used the native 
languages of the peoples whom they taught. Soon alphabets 
were devised and literature provided in vernacular lan- 
guages previously not reduced to writing. This was a 
growing educational process, begun by Mesrop and Ulfilas 
early in the history of Christianity and extended later in 
missionary work by such men as Pedro de Gante in New 
Spain in the sixteenth century. By the eighteenth century 
the process was accelerated, continuing in the nineteenth 
and twentieth centuries in an ever-increasing tempo as a 
world-wide forcé for education. 

The historical aspect of the study is also concerned 
with the conflict of languages, typified by the educational 
dominance of Latin as the language of learning in Europe 
until it was displaced by the strength of the vernaculars. 
Advanced educational thinkers such as Vives and Comenius 
led in the movement toward education in the vernacular. 

A similar process took place as English became the dom- 
inant language of education in India until her independence 
in the twentieth century when the vernaculars came into 
their own. 

In the twentieth century the linguistic revolution of 
India was only one of a number in the trend of peoples 
toward education in their native languages. In China 
the swing was away from the unspoken classical language 
to the vernacular. Turkey discarded the Arabic for a 
Latinized orthography and broke away from Arabic influ- 
ence to establish the Turkish vernacular. 

The study is concluded with the history of not only 
these linguistic revolutions but of great movements such 
as Laubach’s world-wide literacy campaigns in the indige- 
nous languages, and the cultural missions of Mexico. One 
of the most ambitious educational undertakings was the 
Russian literacy movement in the numerous vernaculars 
within her boundaries. The extended work of Unesco in 
promoting vernacular education among forgotten peoples 
all over the world is the first organized international 
action of a secular nature, and gives promise of greater 
educational progress yet to come. 

3 551 pages. $7.00. Mic 58-4618 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





922 EDUCATION 





HISTORICAL DEVELOPMENT OF VOCATIONAL 
INDUSTRIAL EDUCATION PROGRAMS OF 
SECONDARY GRADE LEVEL IN PUBLIC SCHOOLS 
OF PENNSYLVANIA FROM 1900 TO 1954 


(Publication No. 24,742) 


Iris Linn Fike, Ph.D. 
University of Pittsburgh, 1957 


The purpose of this study is to trace the development 
of vocational education of the secondary grade level in 
Pennsylvania. The term “vocational industrial education” 
refers to those forms of vocational education that fit for 
industrial pursuits. 

Vocational industrial education programs developed 
from: (1) plans proposed by vocational educators; (2) state 
legislation; (3) federal legislation, and (4) policies devel- 
oped by the State Board for Vocational Education in con- 
junction with local communities and in conformity with 
legislative prescriptions. 

The following are the principal findings. The Smith- 
Hughes Act is considered as basic to the promotion of 
vocational education and is still in effect. Modification in 
legislation has been made as experience has shown need. 
Educational control has apparently remained largely with 
the states even though certain restrictions have been 
placed on use of federal money. Apprenticeship system 
declined in importance from 1865 to 1900. Laborers had 
come to mistrust this system. The inadequacy of manual 
training as vocational education was brought sharply to 
the public attention in 1906 by the Douglas Report. Federal 
legislation from 1834 to 1906 was inadequate. 

Specific vocational industrial programs developed from 
professional organizations and additional legislation. The 
National Society for the promotion of Vocational Industrial 
Education was founded in 1906. This group developed 
specific programs. The Showalter Vocational Act of 1913, 
in Pennsylvania, became an essential step toward estab- 
lishment of modern vocational high schools. The Pennsyl- 
vania Coxe Labor Act mandated attendance at a school 
approved by the Superintendent of Public Instruction. Some 
educators felt legislation resulted in placing unwarranted 
emphasis upon vocational education. 

All-day programs were established. In the early period 
emphasis was placed on vocational education in the elemen- 
tary school. The development of the vocational high school 
shows that they made rather slow progress before the 
passage of the Smith-Hughes Act, and in the first decade 
of its application. Secondary school status was achieved 
for separate vocational schools or departments by legis- 
lation in 1931, in Pennsylvania. Follwoing 1930, a rapid 
rise developed in the number of trade training shops. 
Three trades dominated the field as far as enrollment 
figures were concerned. These three were machine shop 
auto mechanics, and electrical construction. 

Part-time and evening classes developed. Emphasis 
was placed on the introduction of the first vocational 
courses on an evening or part-time basis. These closely 
paralleled that of the all-day school. Money appropriated 
for part-time and evening trade extension classes was 
considerably less than that expended for the all-day 
schools. Vocational training of apprentices became a 
joint undertaking between the Department of Labor and 
Industry and the Department of Public Instruction. Re- 
sponsibility for providing related instruction was delegated 
to the Division of Industrial Education. 


The following are the major conclusions. Early reports 
in 1889 at the State level and 1906 at the Federal level 
produced challenges which left few alternatives to our 
lawmakers other than to establish a system of vocational 
industrial education at the secondary grade level. Propo- 
nents of vocational industrial education were for the most 
part a disorganized group with conflicting viewpoints and 
ideas. A synthesis of the various plans and ideas into one 
specific program was necessary. It was not until this 
synthesis was presented in the form of a specific program 
that any action was taken legislatively. Legislation enacted 
established a precedent for Federal financing of education. 

Early vocational programs placed emphasis upon part- 
time and evening trade classes. Small vocational industrial 
high schools and limited programs of vocational industrial 
education in small centers interfered with the success of 
vocational industrial education. The trend today, therefore, 
is toward large area or joint vocational high schools which 
can provide adequate programs. 
| 253 pages. $3.30. Mic 58-4619 


STATE FINANCIAL SUPPORT TO HIGHER EDUCATION 
IN TENNESSEE FROM 1930 TO 1952 


(L. C. Card No. Mic 58-652) 
Cecil C. Humphreys, Ph.D. 
New York University, 1957 


Introduction 





State-supported higher education in Tennessee is ad- 
ministered through two separate bodies, a Board of Trus- 
tees for the University of Tennessee, and the State Board 
of Education for the other six state-supported institutions. 
There has existed some duplication of effort, rivalry for 
students and competition for funds. 


Purpose of the Study 








The primary purpose of this study has been to show the 
financial support that state-supported institutions of higher 
education in Tennessee received from the state from 1930 
to 1952, and to determine and analyze some of the signifi- 
cant factors that have influenced this support. 


Procedure 








Materials of both a primary and secondary nature 
were collected and classified. The following three criteria 
were developed to show developments in state financial 
support to institutions of higher education in Tennessee: 
(1) educational expenditure per student; (2) ability of the 
state to support higher education; (3) effort of the state to 
support higher education. Collected and classified data 
were also presented in such a manner to indicate trends 
and factors which have influenced the development of the 
financial support to higher education in Tennessee. 


Findings 


Tennessee showed an early interest in higher educa- 
tion, but provided no financial support until 1881. Outside 
forces, the Federal government and the Peabody Fund 
gave the greatest impetus to higher education in the years 
following the Civil War. The beginning of the 20th Century 
saw an awakening interest in public education on all levels, 
and in 1909 four normal schools were established. An 
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additional institution was established in 1915, and another 
in 1927. 

In 1930 Tennessee had seven state-supported institu- 
tions, one under the University Board of Trustees, and six 
under the State Board of Education. State financial support 
fluctuated considerably. The appropriation dropped 175 
per cent from 1930-31 to 1936-37, and then rose steadily 
until 1951-52 for an increase of almost 333 per cent over 
1930-31. No funds for capital outlay were provided from 
1930-31 until 1945-46. 

Enrollments in the state-supported institutions fluctu- 
ated somewhat, but not nearly as much as appropriations. 
There was an increase of 170 per cent from 1930 to 1951, 
with a predicted enrollment increase of 62 per cent from 
1951 to 1965. 

On a per student appropriation basis the state increased 
its support between 1930-31 and 1951-52, but considered 
in terms of dollars of constant purchasing power the state 
was providing less at the close of this period than at the 
beginning. With respect to the individual institutions there 
was little effort made to base appropriations on need. 

The ability of Tennessee to support higher education 
from 1930 to 1952 was slightly better than that of the other 
southeastern states but her effort was slightly less. 

Significant in the support for higher education by the 
state were certain factors that were identified, that worked 
for and against more adequate financial support. 


Recommendations 

1. That the State of Tennessee make an effort to pro- 
vide appropriation to higher education that will compare 
favorably with the average effort put forth by the other 
southeastern states with comparable populations and per 
Capita incomes. 

2. That Tennessee give serious consideration to 
amending the constitution to allow a state income tax. 

3. That the state encourage and participate in any 
Federal program which is designed to equalize opportuni- 
ties for higher education in the various states. 

4. That the institutions of higher education should make 
an effort to increase endowments, gifts and grants. 

9. That all public-supported institutions of higher 
education in Tennessee be brought under the direction of 
a single board. 

6. That a definite policy be adopted for allocating 
funds to institutions of higher education on the basis of 
enrollment and scope of the program. 373 pages. $4.80 





AN ANALYSIS OF THE ROLE OF 
THE ASSOCIATION OF COLLEGES AND 
SECONDARY SCHOOLS FOR NEGROES 

FROM 1934 TO 1954 


(Publication No. 24,836) 
Joseph Arthur Payne, Jr., Ed.D. 
Indiana University, 1957 


Chairman: Dr, Stanley E, Ballinger 


INTRODUCTION 


The general intent of this study is to assess the need 
for the Association of Colleges and Secondary Schools for 





Negroes to reappraise its past policy with reference to 
the development of Negro colleges and Negro higher edu- 
cation as to the appropriateness of that policy for the 
emerging future. By “past policy” is meant, the policy 
followed by the Association for the twenty-year period 
from 1934 to 1954. The reason for raising the question as 
to whether the Association should reappraise its past 
policy is that the May 17, 1954 decision of the Supreme 
Court of the United States and other developments in the 
South making for a less restricted way of life for Negroes 
has created a new legal and social context within which 
higher education for Negroes in the South may now be 
developed. 

The general setting of the study is in the larger regional 
problem of racial segregation, discrimination and caste 
in the South, especially as it bears on the role of the Negro 
college in the South. Problems concerning the education 
of the Negro in the South must be viewed in the light of 
this larger problem of racial segregation, because it has 
conditioned the pattern of educational opportunities avail- 
able to Negroes in the region. 


STATEMENT OF THE PROBLEM 


The more incisive way in which the writer views his 
problem is seen in the question surrounding the role of 
the Negro college in the period of the emerging future. 
It seems clear that the period of the emerging future will 
contain continuities of the past along lines of the traditional 
segregated life of the past in the South. It is also expected 
that there will be novel elements that represent a move- 
ment toward a more integrated pattern of relationships 
between Negroes and whites. If the basic conditions in 
which Negro higher education operates undergo a signifi- 
cant change, it seems reasonable to assume that there is 
a basis for reappraising the policy by which Negro higher 
education was guided in the past. The more specific 
problem of the study is seen in the question: Is there a 
need for the Association of Colleges and Secondary Schools 
for Negroes as a policy making body for Negro higher 
education to reappraise its past role in the light of the 
May 17, 1954 decision of the Supreme Court and other 
developments in the South, with reference to Negro higher 
education ? 


THE GUIDING HYPOTHESIS OF THE STUDY 


The guiding hypothesis of the study is: (1) The May 17, 
1954 decision of the Supreme Court and other developments 
tending toward a less restricted pattern of life for Negroes 
has inaugurated an “interim period” between the removal 
of the legal basis of segregation and eventual “full inte- 
gration,” the projected characteristics of which necessitate 
a somewhat changed role for the Negro college and for 
the Association of Colleges and Secondary Schools for 
Negroes. (2) The past role of the Association of Colleges 
and Secondary Schools should be reappraised in the light 
of the changed conditions and problems of the interim 
period into which the regional society of the South is now 
moving. 


PROCEDURE 


The investigation of the study is directed along the 
lines suggested by.the guiding hypothesis of the study. 
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Recourse is made to the Proceedings of the Association of 
Colleges and Secondary Schools for Negroes from 1934- 
1954, books, research studies and shorter research papers 
that would shed light on the role of the Association. These 
data were analyzed in terms of (1) the past conceptions of 
the role of the Negro college; (2) the past role of the 
Association; (3) developments for and against more inte- 
gration in the South. Future problems in Negro higher 
education for policy-making were revealed by (a) contrast- 
ing the problems and conditions of the interim period and 
by (b) predicting the problems for policy making growing 
out of movements obstructive of more integration in the 
South. 

















CONCLUSIONS 


In the light of the data revealed by the study, these 
conclusions are drawn: (1) the legal and social climate in 
the South, with reference to the Negro has undergone a 
change making for a less constricting pattern of life for 
Negroes. (2) In contrasting the problems and conditions of 
the interim period with the conditions and problems of the 
1934-54 period, it is seen that the problems of the interim 
period differ in nature and kind. (3) Movements obstructive 
of more integration in the South also present different 
probléms for Negro higher education in the interim period. 
(4) The approach to the resolution of problems facing 
Negro higher education in the interim period can be made 
in a different legal and social context from the approach 
that was legally possible during the 1934-54 period. 

(5) Goals toward which Negro higher education may be 
directed are different from those goals of the 1934-54 
period. It appears, therefore, that the Association should 
reappraise its past role as to the appropriateness of that 
role for the emerging future. Since the South is not uni- 


- form in its attitude with reference to the status of the 


Negro, the degree and nature of the reappraisal should 
vary from region to region in keeping with the attitudes 
of the South with respect to the Negro. 

There is evidence to show that the Association took 
cognizance of the changing pattern of race relations in the 
South and redirected its efforts to improve the educational 
opportunities for Negroes. Examples of this were seen 
after the Gaines decision in 1938 when the Court ruled 
that the separate but equal doctrine would have to be 
adhered to by the states of the South, with respect to 
graduate and professional education for Negroes: and 
again in 1948, when the Southern Education Board sought to 
establish regional graduate and professional schools for 
Negroes on a segregated basis. The Association supported 
the Gaines decision and refused to cooperate with the 
Education Board in its attempt to establish segregated 
regional schools for Negroes. 


THE NEED FOR FURTHER RESEARCH 


Other policy-making bodies for Negro higher education, 
such as the Association of College Deans and Registrars 
and the United Negro College Fund should make similar 
studies of their past roles, as done in this study, in order 
to determine whether there is a need for a reappraisal of 
the roles in the light of the emerging conditions of the 
future. The Southern Association of Colleges and Second- 
ary Schools as a policy-making body for all higher educa- 
tion in the South should also make a similar study with 





reference to Negro higher education. Data revealed by 

such studies would have great value as the course of 

Negro education is planned for the years that lie ahead. 
239 pages. $3.10. Mic 58-4620 


A STUDY OF THE FORCES AFFECTING 
SCHOOL LEGISLATION OF ILLINOIS 
FROM 1818 TO 1838 


(Publication No. 24,113) 


Alta Pauline Rahn, Ed.D. 
Bradley University, 1957 


The purpose of this study is to look at the early history 
of Illinois in order to learn more about the thinking and 
influences of the times which affected the early educational 
legislation of Illinois. Primary sources were examined in 
an attempt to determine what forces were acting upon the 
school legislation passed by the Illinois General Assem- 
blies from 1818 to 1838. Secondary sources of the early 
history of Illinois were utilized, where useful, in this 
endeavor to unearth possible sources of the problems 
which faced those responsible for the Illinois school leg- 
islation passed during the first two decades of Illinois 
statehood. 

The American people have an awakened interest in 
their public schools today; they are beginning to examine 
this institution with new eyes. Spirited, heated and often 
enbittered argument is heard in many places. Often this 
discussion concerning educational problems turns back to 
the past. What is our American tradition? How did our 
present-day school system come about? How did we come 
to be what we are as people? Is the course being fol- 
lowed actually in line with our democratic philosophy? 
These arguments seem to represent sincere efforts on the 
part of citizens interested in arriving at intelligent deci- 
sions. 

A knowledge of history can promote understanding by 
revealing early roots of educational problems. Early 
French and British influences have been discussed as well 
as Virginia’s heritage to Illinois. Information describing 
influences of a national character which were brought to 
bear upon the people of Illinois has been developed. A 
survey of school legislation, governors’ messages and 
committee reports have been studied and the data synthe- 
sized. 

The work of Clarence W. Alvord and Clarence E. 
Carter, in collecting several volumes of letters covering 
the eleven-year period, from the French cession to the 
outbreak of the Revolutionary War, proved very helpful. 
The volumes from Alvord and Carter’s work used for this 
study are: The Critical Period, 1763 - 1765; The New 
Regime, 1765 - 1767; Trade and Politics, 1767 - 1769; 
Cahokia Records, 1778 - 1790; and Kaskaskia Records, 
1778 - 1790. Another valuable source of material was 
the microfilm compilation of primary source materials 
done by the Library of Congress, which includes the 
Journals of the Legislative Councils from 1812 through 
1817 and the Journal of the Senate of State of Illinois from 
1818 through 1835. The bibliography given at the end of 
the study includes other valuable sources of material. 

286 pages. $3.70. Mic 58-4621 
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EDUCATION, PHYSICAL 


PERSONALITY TRAITS OF ATHLETES 
(Publication No. 23,719) 


E.G. Booth Jr., Ph.D. 
State University of Iowa, 1957 


Chairmen: Associate Professor Louis E, Alley 
Assistant Professor Leonard D. Goodstein 


The purpose of this study was to compare, through the 
use of the Minnesota Multiphasic Personality Inventory 
(MMPI) the personality ratings of (1) seventy-one college 
freshman non-athletes, sixty-three college freshman 
athletes, seventy-four college upper-class non-athletes, 
and seventy-eight college varsity athletes; (2) freshman 
and varsity athletes who participated in only individual 





sports, in only team sports, or in both individual and team ~ 


(team-individual) sports; and (3) athletes who were rated 
as poor or good competitors. In addition to the making of 
these comparisons, an attempt was made to select items 
which would discriminate between poor and good competi- 
tors. 

In all the comparisons the means for the groups were 
first subjected to an analysis of variance. In the instances 
in which a significant F was obtained, the t test was used 
to determine which differences were significant. For the 
selection of the items which would discriminate between 
the poor and good competitors, the MMPI responses of the 
poor and good varsity competitors were subjected to an 
item analysis. For the comparisons and the analysis, a 
2 per cent level of confidence was accepted as an indication 
of statistical significance. 

The comparisons indicate the findings that follow. On 
the interest (Mf) variable the non-athletes scored signifi- 
cantly higher than the athletes. On the anxiety (A) variable 
the varsity athletes scored significantly lower thanthe | 
upper-class non-athletes, freshman athletes, and freshman 
non-athletes. On the dominance (Do) variable, the varsity 
athletes and the upper-class non-athletes scored signifi- 
cantly higher than the freshman athletes and non-athletes. 
On the social responsibility (Re) variable, the upper-class 
non-athletes scored significantly higher than the freshman 
athletes and non-athletes and the varsity athletes. 

On the depression (D) variable, the varsity athletes 
who participated in individual sports but not in team sports 
scored significantly higher than the athletes who partici- 
pated in only team sports. On the same variable, the 
varsity athletes who participated in only individual sports 
scored significantly higher than the varsity athletes who 
participated in both team and individual sports. On the 
psychasthenia (Pt) variable, the varsity participants in 
individual sports scored significantly higher than the 
varsity participants in team-individual sports. On the 
dominance (Do) variable, both the poor and good varsity 
competitors scored significantly higher than the freshman 
poor competitors. 

The item analysis of the responses of the poor and 
good varsity competitors revealed twenty-two items which 
discriminated between the two groups of competitors. The 
scores made on these twenty-two items by a group of 
twenty-one university varsity trackmen correlated .63 
with the coach’s ranking of the trackmen on competitive 
behavior. 








The results of the study would appear to warrant the 
conclusion that the MMPI can validly be used for assessing 
the personality traits of participants in physical-education 
and athletics programs. 146 pages. $2.00. Mic 58-4622 


SCHOOL CAMPING IN NEW JERSEY: 
SUGGESTED ORGANIZATION AND ADMINISTRATIVE 
PROCEDURES FOR CONDUCTING 
SCHOOL CAMP PROGRAMS 


(L. C. Card No. Mic 58-600) 


Everett Louis Hebel, Ed.D. 
New York University, 1957 


Educational leaders over the nation are beginning to 
recognize that a soundly organized school camping program 
is one of the best agencies for providing many real and 
direct learning experiences. New opportunities are found 
in the school camping experience for social, healthful and 
recreational living, work experiences, and a variety of 
outdoor educational activities which relate to the school 
curriculum. School camping is a comparatively new 
concept to the teachers, children, and citizens of New 
Jersey. There are no local school-district-owned school 
camps in New Jersey at the present time, although several 
communities use the state-owned School of Conservation 
camp, and one or two school districts rent privately owned 
summer camps for their camping programs. Therefore, 
it is the purpose of this study to develop procedures by 
which the Department of Education could organize and 
administer school camps for the public schools in the 
State of New Jersey. The State of New Jersey has been 
chosen because it has available resources, leadership, 
educational guidance, and an understanding relationship 
of state-community educational policies. In addition, the 
State Department of Education has expressed a real inter- 
est in school camping. 

Pertinent data were gathered from the literature, inter- 
views and observations with educational and school camping 
leaders and by visits to school camps in several states. 
Characteristics influencing education in New Jersey were 
studied, along with the nature and scope of school camping, 
to determine what factors need be established to develop 
school camping in New Jersey. There were twelve factors 
established which would influence school camping in New 
Jersey. A set of sixty-eight guiding principles was for- 
mulated to determine their influence for school camping 
in New Jersey and were used to support the recommenda- 
tions. As an outgrowth of compiling this information, fifty- 
one recommendations were established which concerned 
the organization and administration of school camps in 
New Jersey. 

Evidence indicates that New Jersey is ever alert to any 
type of educational program improvement and has no 
hesitancy in providing the best possible education for its 
children. The characteristics of New Jersey’s educational 
program appear to lend itself to school camping. The 
educational objectives indicate a basis for the development 
of outdoor education and school camping in the schools. 
The lack of adequate school facilities points up a degree 
of hesitancy among school boards, administrators, and 
communities to develop new programs because of financial 
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inability to provide the needs for those educational pro- 
grams long in existence. Leadership through the class- 
room teacher should encourage programs in school camp- 
ing and outdoor education. 

The findings of this study lead to the following recom- 
mendations: 


1. Adequate legislation for both state and local school 
districts to facilitate school camping, 


. Additional state school aid to finance school camping, 


. Availability of state-owned forests and parks to 
provide adequate campsites and facilities for school 
camping, 


. In-service and teacher training education to provide 
adequate leadership for school camping, 


. Recognition and acceptance by the states, schools, 
parents, and communities to provide learning in 
conservation, outdoor living, and other experiences 
in the out-of-doors. : 


There is probably no better way to develop a program 
of school camping for the children of New Jersey than to 
achieve the above recommendations so that both the state 
and local school districts may incorporate this important 
phase of learning in their regular school curricula. 

347 pages. $4.45 


A CRITICAL ANALYSIS OF THE METHODS OF 
EVALUATING STUDENT TEACHING 
IN PHYSICAL EDUCATION 


(Publication No. 24,530) 


Matthew Clarence Resick, Ph.D. 
The Ohio State University, 1952 


Statement of the Problem 

The matter of evaluating the experiences of student 
teachers, as they function in an active classroom, has been 
avery difficult one since the development of this phase of 
teacher education. The responsibility for such evaluation 
varies with different teacher-education institutions. 

In the past decade there has been increasing concern 
‘over the questions, Who is responsible for the evaluation 
of the laboratory experiences of students, What devices 
should be used in this evaluation, and What are the char- 
acteristics of a good student? Many studies have been 
made and much has been written on various aspects of 
this general area of education. 

Such specialized fields of study as art, industrial arts, 
commercial subjects, and physical education present unique 
problems which are not always dealt with satisfactorily by 
the established methods of evaluation. For instance, many 
of the rating forms in use are so constructed that they can 
be applied only to classroom recitation. This is especially 
pinot in the field of physical education, with which this study 

eals. 

Physical education is a multi-objective field of study, 
and for this reason the matter of evaluation of student 
teaching is more complex here than it is in many of the 
other subject areas. Physical education contributes to the 
student physically, psychologically, and socially, and 





measurement of the student teacher’s impact upon his 
students must take into account these many ramifications. 
The student teacher’s contribution to changes in the total 
behavior of a student must be weighed, as well as his 
contribution to improvement in the student’s playing skill. 


Need for the Study 

The fact that so much has been written in the past few 
years concerning the problems involved in evaluating 
student teachers indicates both the interest in such a study 
and the need for it. At the 1949 meeting of the College 
Physical Education Association, at Columbus, Ohio, many 
questions were asked about how the schools were dealing 
with the problem of evaluation of student teachers. Harold 
Bright pointed out the need when he wrote: 


At least, the Division of Teaching has felt the need 
for a better system of evaluation of student teaching. 
In fact, the necessity became a painful reality in 1938, 
when the Dean of the College showed by a careful anal- 
ysis of teachers’ marks in Indiana State Teachers 
College and other teachers colleges comparable in 
size and reputation, that serious consideration must 
be given to the method of evaluating the work of college 
students at Indiana State.! 


The need for this type of study was also brought out in 
the 1949 Yearbook of the Association for Student Teaching. 





In a consideration of “Needed Research” it was said: 


In consideration of the second phase of evaluation, 
“Judging the value of an educational experience and the 
effectiveness of an educational program,” attention 
might be given to certain trends in our programs which 
have developed over a period of time. A fairly recent 
trend is toward an increased length of daily time for 
student teaching--a move from one hour per day to two 
hours, one day, or one half-day. Most of us probably 
feel that any of these is to be preferred to the one-hour 
day which was general practice until recently and is 
still the practice in some places.? 


Nature, Scope and Purpose 

This study is basically a normative-survey type utiliz- 
ing the questionnaire inquiry. The information thus ob- 
tained was used to arrive at suggested policies for evalu- 
ating student teaching in physical education. The author 
used this approach because he believes that the men who 
are at grips with the problem constantly have something 
to offer to the profession. 

The study is national in scope. The information it 
presents was secured from every state and from various 
types of institutions within each state. at 

The purpose of the study, then, was to examine in a 
sources available, including professional literature and 
the results of the questionnaire, and, by analyzing the 
principal findings, to submit to the profession some sug- 
gested policies to serve as the basis for a functional plan 
for evaluation of student teaching in physical education. 


Procedure 

An extensive review of professional literature was made 
in order to isolate the various aspects of the problem under 
consideration. This review of the literature on the subject 
served as an aid in the construction of a questionnaire to 
enable me to gather information on a national scale. 
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The questionnaire was in two parts. The first part was 
designed to determine current practices in the evaluation 
of student teaching in physical education. The second part 
was designed to give the respondents opportunity to de- 
scribe what they believe are ideal practices. These 
respondents were persons engaged in student-teaching 
activities. 

The questionnaire was first sent to the teacher-training 
institutions in Ohio. The answers were carefully examined, 
and on the basis of the results, the questionnaire was then 
revised. The revised questionnaire was sent to 320 
teacher-education institutions which offer either a major 
or a minor in physical education. 

There were 191 replies received, of which 183, or 
approximately 57 per cent of the total number of question- 
naires sent out, were usable. Replies were returned from 
each of the forty-eight States. The represented small, 
medium-sized, and large institutions, and both privately 
endowed and state-supported institutions. 

The results of both parts of the questionnaires were 
studied and analyzed. The findings were then compiled, 
on the basis of the results of the questionnaire and the 
review of professional literature which included some 
previous studies. 

The entire study was reviewed again for the purpose of 
finding a tentative list of criteria for a functional plan for 
evaluation of student teaching in physical education. This 
list of thirteen criteria was then sent to a jury of qualified 
educators, who rated the various points. On the basis of 
the jury’s rating, a final list of eight criteria was deter- 
mined. 

The criteria were utilized in the selection of suggested 
policies for a functional plan of evaluation. These sug- 
gested policies were then evaluated by trial in actual 
situations in selected institutions. The suggested policies 
have been revised on the basis of this final trial and evalu- 
ation. 


The Selection of Criteria for Suggested Policies 
for a Functional Plan of Evaluation of Student 
Teaching in Physical Education 
The final criteria are listed in order of importance as 
selected by the jury members. 


1. The evaluation plan must be consistent in spirit and 
action with the objectives of education and the learning 
process. 


. The plan of evaluation should be a guidance process 
which is consistent with democratic human values and 
the nature of an effective learning situation. 


. The plan of evaluation, as an integral part of the learn- 
ing process, should be a continuous process to be 
developed cooperatively by all persons. 


. The plan should take into consideration the individual 
situation in which the institution operates. 


. The plan of evaluation should be such that it may be 
carried on in a variety of teaching-learning activities 
in which teaching competence is observable. 


. The plan must be significant in the light of the end to 
be served: better evaluation of student teachers in 
physical education. 


. A plan should have many of the growth values sought 
which cannot be rated but which are best evaluated 





through critical analysis of descriptive evidence of 
specific behavior. 


. The plan of evaluation should give the student oppor- 
tunity to take an active part in recording and evaluating 
his growth and development. 


Suggested Policies for a Functional Plan of Evaluation 
of Student Teaching in Physical Education 

With the criteria listed in the preceding section as a 
guide, a set of suggested policies for evaluation of student 
teaching in physical education was formulated. 


1. Responsibility for the supervision of the program of 
student teaching is a cooperative one, and this respon- 
sibility is shared with the major department (which in 
this case is the department of physical education). 


. The actual evaluation of student teaching in physical 
education is a cooperative one, and a representative 
from the department of physical education should be 
involved. The delegation of this responsibility to only 
one person is deemed undesirable. 


. Wherever it is feasible, the reduction of the teaching 
load should be a consideration in the arrangement 
between the supervising teacher and the teacher-edu- 
cation institution. 


. The teacher-education institution should assume the 
responsiblity of informing the supervising teacher of 
his function. 


. Each teacher-education institution should formulate its 
own statement of teaching competence, to be utilized 
for the evaluation, self-evaluation, and counseling of 
student teachers. 


. Each teacher-training institution should develop a 
rating scale to fit its own situation. This rating scale 
should be constructed in harmony with the institution’s 
statement of teaching competence, and should be of 
such a nature as to be interpreted easily for student 
teaching in special subject fields (in this instance, 
physical education). 


. Where it is administratively feasible, the use of a 
specific grade for student teaching should be discon- 
tinued. If this is not possible, then the specific grade 
should be used in combination with some other means 
of evaluation, such as the anecdotal report. 


. More than one type of rating should be utilized in the 
evaluation of student teaching in physical education. 
Rating scales, anecdotal reports, student teachers’ 
logs, seminars, and conferences are media that may 
be used effectively. 


The evaluation of student teaching in physical education 
should be a continuous process, and a formal evaluation 
should be made at several definite periods. 


. There should be an increase in the length of time 
devoted to student teaching in most institutions, and 
the internship or block plan should be used wherever 
its use is administratively feasible. 


. The academic credit and the required number of stu- 
dent-teaching assignments should be flexible, so as to 
meet the individual needs of the student and of the 
laboratory school. 
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12. The results of the evaluation of student teaching should 
be available to authorized and interested persons, for 
use in guidance and placement of the student teacher. 


. Institutions should make use of diagnostic tests, before 
and during student teaching, in order to discover the 
strength and weaknesses of prospective teachers. 


The Re-evaluation of Suggested Policies as a Result 
of a Trial in Actual Situations 

The suggested policies found in the previous section 
were put into practice in four state universities of Ohio. 
These universities were Bowling Green State University, 
Kent State University, Miami State University, and Ohio 
University. 

In general, the policies were found to be functional and 
practical. The trial was not conclusive in the cases of 
policies 2, 3, 7, and 13. 

Additional trial and experimentation should be made in 
several areas, such as the block plan of teaching and the 
elimination of the specific grade for student teaching. 

As matters now stand, practices in the area explored 
by this study vary widely, and in many instances seem to 
stem from little more than institutional and individual 
habit and inertia. Yet there is evidence that many educa- 
tors are dissatisfied to proceed on this basis. The will- 
ingness of four institutions in Ohio to try out the policies 
which the study proposes as a corrective for the situation 
is a case in point. Finally, it would appear that the use of 
the policies developed here would do much to bring student 
teaching in physical education into line at the stage of 
practice with modern theory which is widely accepted. 

138 pages. $2.00. Mic 58-4623 
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A SURVEY AND ANALYSIS OF THE 
ACTIVITIES OF PUBLIC SECONDARY 
SCHOOL COUNSELORS IN TEXAS 


(Publication No. 24,893) 


Charles Garland Allard, Ph.D. 
Northwestern University, 1957 


The purpose of this study was two-fold: first, to 
investigate the role of the secondary school guidance coun- 
selor in the State of Texas by defining the activities in 
which he was engaged; and second, to determine to what 
extent certain selected factors were related to these 
activities. Six factors were chosen which, it was felt, 
might bear some significant relationship to the activities 
which counselors perform. They were: (1) counselor- 





student ratio, (2) type of certification held by the counselor, 
(3) subject area in which the counselor had previously 
taught, (4) length of experience of the counselor in guidance 
work, (5) placement of responsibility for the organization 
and administration of the guidance program, and (6) prep- 
aration in various areas of guidance. 

The data for the study were obtained by questionnaire. 
They were gathered from one hundred ninety-one certified 
counselors serving in public secondary schools in Texas. 
The respondents represented 70.2 per cent of the certified, 
practicing counselors in Texas during the School year of 
1956-57. 

A check on the reliability of the sample’s reporting 
consisted in computing a coefficient of correlation between 
the guidance activities considered to be of great impor- 
tance and the guidance activities to which the greatest 
amount of time was devoted. The computed rho, .725, 
indicated a reasonable degree of accuracy in the respond- 
ent’s reporting. 

Among the findings of the study are data pertaining to 
the sample itself. This descriptive information illustrates 
the distribution of the sample according to the following 
categories: sex, size of school, grade organization of 
school, counselor-student ratio, length of experience in 
guidance work, certification status, previous teaching 
field, office facilities and clerical assistance. 

Included in the findings of the investigation are sub- 
jective data pertaining to the opinions of the sample 
regarding the importance and unimportance of certain 
specified guidance activities. The opinions of the sample 
concerning their adequacies or inadequacies in several 
areas of counselor preparation constitute an additional 
part of the study. The findings also included the specific 
guidance activities to which the respondents indicated they 
devoted the major part of their time as well as the esti- 
mated percentage of time given to these activities. 

The study includes the results of seven chi square tests 
which were made to test the established hypotheses related 
to the six factors chosen for examination. Twenty-two 
tests of the significance of differences in percentages 
were also made to determine if any of the same factors 
were significantly related to specific guidance activities 
performed. 

Five general conclusions, which the findings of the 
study appeared to justify, were: 

(1) The factors upon which the hypotheses were based 
have no significant relationship to the guidance activities 
which Texas secondary school counselors perform. 

(2) The counselor-student ratio among Texas second- 
ary school guidance workers is too large to permit ade- 
quate time for individual counseling. 

(3) Guidance programs in Texas secondary schools are 
not co-operatively organized programs. 

(4) Follow-up and evaluation are areas to which Texas 
secondary school counselors devote little time. 

(5) Junior high school counselors in the public schools 
of Texas perform essentially the same duties as do senior 
high school counselors. 157 pages. $2.10. Mic 58-4624 
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THE CONSTRUCTION OF A TEST 
OF INTEREST MATURITY AND ITS 
RELATIONSHIP TO OTHER 
PSYCHOLOGICAL AND PHYSICAL VARIABLES 


(L. C. Card No. Mic 58-606) 


Walter Jackie Ambinder, Ph.D. 
Cornell University, 1957 


The major purpose of this investigation was to con- 
struct a measure of interest maturity which could be used 
with children in the first four grades. A part of the vali- 
dation process was the discovery of relationships between 
interest level and various physical and psychological 
characteristics. The instrument designed consisted of 
pairs of activities. Each member of a pair was similar to 
the other member in most respects except that one was 
more attractive to older children while the other was 
preferred by younger ones. The pupil was merely asked 
to indicate which of the two activities he preferred. His 
score was the total number of more mature choices that 
he made. 

The reliability of the instrument was determined by the 
split-half method and corrected by application of the 
Spearman-Brown formula. The coefficient of reliability 
for the total group of girls is .89 and for the total group of 
boys it is .90. Validity of the test was determined by 
noting the significant relationship between chronological 
age and interest score and between teachers’ ratings of 
interest maturity and interest score. 

Further application of the test was illustrated by de- 
scribing the relationship between interest maturity and 
such factors as physical size, intelligence, popularity, 
socio-economic status and reading achievement. Finally, 
three children were studied in greater detail using personal 
interviews, parent and teacher interviews, school records 
and tests in order to understand better the significance of 
the numerical score. 

Some of the results of this investigation are as follows: 

(1) The test shows a moderate correlation with age 
(r = .63). 

(2) Using teachers’ ratings as a criterion, it was found 
that the test could significantly. differentiate pupils of 
high and low interest level. 

(3) Utilizing the test as an exploratory device, it was 
found that interest level was significantly related to 
height when age was controlled by the technique of partial 
correlation. The relationship to weight was in the same 
direction; however, it was not statistically significant for 
both sexes. 

(4) A significant positive relationship was found to 
exist between brightness and interest maturity, but no 
significant contribution to interest maturity was made by 
reading achievement per se. 

(5) The test did not differentiate those rated by their 
teacher above and below average in socio-economic status. 
(6) It was found that leaders in the classroom tended 

to show higher interest maturity. 

The present study has shown that the measurement of 
interest maturity is both possible and practical. 

190 pages. $2.50 





MATURATION AND SPEECH DEVELOPMENT: 
RETARDED MATURATION OF CERTAIN SENSORY, 
ASSOCIATION AND MOTOR ABILITIES IN 
CHILDREN WITH SO-CALLED 
FUNCTIONAL ARTICULATORY DEFECTS 


(L. C. Card No. Mic 58-659) 


Ruth M. Clark, Ph.D. 
New York University, 1957 


Chairmen: Professor Nila B. Smith 
Professor John G. Rockwell 


A significantly large number of children of preschool 
and early school age present functional articulatory de- 
fects. Clinical observation has suggested that in many 
cases such defects are associated with retarded maturation 
of certain functions essential to the normal production of 
speech. To test the validity of this observation, a group 
of fifty children with functional articulartory defects and 
a Control Group of fifty-five children without speech 
defects, matched on the basis of sex, age, intelligence 
quotients and socio-economic status, were given a battery 
of fifteen tests and their respective performances were 
compared. The children were between the ages of forty- 
eight months and seventy-two months, with intelligence 
quotients of 90 or above, and had no observable sensory 
or motor handicaps. 

The tests employed in the study were divided into six 
general categories: an association test; tests of auditory 
discrimination; tests of auditory memory; tests of motor 
control in general; tests of motor control of the speech 
musculature specifically; and tests of kinesthetic sensi- 
bility. On all but the association test and one test of 
kinesthetic sensibility, the group of children with functional 
articulatory defects showed significant inferiority. No one 
general category of tests emerged as discriminating 
better than the others between the two groups of subjects. 
However, the group of children with functional articulatory 
defects proved to be relatively more inferior, when com- 
pared with the Control Group, on certain individual tests 
than on others. The best discriminator was a complicated 
test of coordination of the speech musculature. The next 
most effective tests in distinguishing between the two 
groups were a test of discrimination of vowel sounds; a 
hopping test; a test of delayed auditory memory; anda 
test of discrimination of simple tunes. The Experimental 
Group showed least relative inferiority on a test of kines- 
thetic sensibility of the speech musculature. 

With respect to the Experimental Group, there was no 
significant difference in performance on any of the tests 
between the group of children whose articulatory defects 
were most severe and the group whose defects were least 
severe, although on nine of the fifteen tests the former 
made poorer scores. This may have reflected limitations 
imposed by virtue of the design of the study, particularly 
the limited range of severity of speech defect within the 
Experimental Group, and by the statistical method of 
rating severity. 

The test scores of the Experimental Group improved 
and the severity of the speech defects shown by this group 
decreased with age. From this and from the fact that in 
all but two of the abilities tested this group showed a 
preformance significantly inferior to that of the Control 
Group, it was concluded that the articulatory defects of 
the Experimental Group were associated with retarded 
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development, although not necessarily with retarded 
maturation, of the abilities in question. The latter term 
in its more specific meaning implies that eventually both 
the Experimental and the Control Groups will attain the 
same level of proficiency in underlying abilities. A com- 
parison of the test scores of the Experimental and the 
Control Groups in relation to age indicated that in both 
groups test performance improved as the children grew 
older. However, while there appeared to be a tendency on 
some tests for the performance of the children with artic- 
ulatory defects, as age increased, to approach that of the 
normal-speaking children, on other tests the relative 
difference between the two groups appeared to be main- 
tained or to increase with age. This suggests that the 
inferiority of the Experimental Group is some of the abili- 
ties tested may have been a maturational phenomenon but 
that the inferiority demonstrated by this group on other 
tests may have been of a more permanent nature. 

174 pages. $2.30 


THE EFFECT OF READING PROFICIENCY 
ON INTELLIGENCE SCORES 


(Publication No. 23,743) 


Dean Silvers Hage, Ph.D. 
State University of Iowa, 1957 


Chairman: Professor J. B. Stroud. 


It was the purpose of this study to investigate the effect 
of reading proficiency on intelligence scores, and to 
investigate the differential predictive power of nonverbal 
intelligence scores. The Pressey Reading Speed and 
Comprehension Test, the Lorge-Thorndike Intelligence 
Tests, verbal and nonverbal series, and the Iowa Tests of 
Basic Skills were administered to 525 ninth grade students 
enrolled in ten Iowa public schools. 

A mean of 204 words per minute and an S.D. of 65 was 
obtained on the Pressey rate of reading test; a mean of 
21 was obtained on the Pressey reading comprehension 
test. On the Lorge-Thorndike Intelligence Tests the mean 
verbal IQ was 108.22, the S.D. was 14.8; the mean non- 
verbal IQ was 108.12, the S.D. was 14.21. 

Four groups of subjects were selected from the sample 
on the basis of performance on the Pressey Test. The 
criteria for these groups were: high comprehension, high 
rate; high comprehension, low rate; low comprehension, 
high rate; low comprehension, low rate. Cutting points 
were so selected as to include subjects scores which were 
in the upper and/or lower quarter of the sample. t tests 
were calculated for the differences in the mean IQ score 
for each of the groups. For pupils with high reading 
comprehension, high reading rate was conducive to high 
verbal intelligence scores, since this group had a sub- 
stantial advantage over those pupils with high comprehen- 
sion and low reading rate. Although the mean nonverbal 
IQ was higher than the mean verbal IQ for the group which 
was low in reading comprehension and low in reading rate, 
the percentile rank of their mean verbal scores was closer 
to the percentile rank of their mean ITBS composite score 
than was their mean nonverbal score. 

Utilizing all scores, zero order intercorrelations were 





computed among each of the variables. The verbal tests 
correlated to a greater extent than the nonverbal tests 
with ITBS reading, Pressey reading comprehension, and 
Pressey reading rate scores. Reading comprehension 
correlated higher with verbal raw scores than did reading 
rate, similarly, reading comprehension correlated higher 
with nonverbal raw scores than did reading rate. Reading 
comprehension, in every case, correlated higher with each 
of the subtests on the ITBS than did reading rate. 

Partial correlation coefficients were computed between 
verbal raw scores and, in turn, each ITBS subtest, first, 
with reading rate held constant, and then with reading 
comprehension held constant. Similar computations were 
made with nonverbal raw scores. The r’s decreased more 
for the verbal test than for the nonverbal test when either 
reading rate or reading comprehension was held constant. 

Multiple R’s were computed using verbal raw scores 
and reading comprehension as independent variables and, 
in turn, each ITBS subtest as the dependent variable. 
Similar computations were made with nonverbal raw 
scores. The correlation coefficients were increased more 
on the nonverbal test than on the verbal test when either 
reading rate or reading comprehension was added. 

To investigate the differential predictive power of 
nonverbal tests, multiple correlation coefficients were 
computed using Lorge-Thorndike verbal and nonverbal 
raw scores as independent variables and, in turn, each of 
the ITBS subtests as the dependent variable. The inclusion 
of nonverbal scores did not add to the practical predictive 
value of the Vocabulary, Reading and Language subtests 
on the ITBS. Of the five ITBS subtests analyzed, the 
nonverbal tests made important contributions only in the 
case of Work Study Skills and Arithmetic, with the greatest 
contribution being made in the case of Arithmetic. | 

107 pages. $2.00. Mic 58-4625 


A STUDY OF THE CONCOMITANCE OF 
CERTAIN RELATIONSHIP QUALITIES AND 
SUCCESS OF STUDENT TEACHERS 


(L. C. Card No. Mic 58-662) 


Raylah B. Krevere, Ph.D. 
New York University, 1957 


Chairman: Associate Professor Milton Schwebel 


The Problem 

The purpose of this study was to determine whether 
relationship qualities, as evaluated by supervisors, and 
as measured by the Counselor Relationship Index, were 
related to effective student teaching. 

Relationship qualities of understanding, communication, 
and acceptance were sought in the evaluations by super- 
visors. The Counselor Relationship Index, a semi-projec- 
tive paper-and-pencil test, measures the counselor’s 
ability to understand, to respond appropriately, and to 
maintain appropriate emotional distance. 

It was hypothesized that there would be significant 
correlation between 1) these two methods of measuring 
relationship qualities and 2), the possession of relationship 
qualities and success in student teaching. It was further 
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hypothesized (3a), that any student teacher found “low” in 
relationship qualities would never be found in the “supe- 
rior” group of subjects and (3b), any subject “high” in 
relationship qualities would never be found in the “inferior” 
group of subjects. 


Procedure 

The Counselor Relationship Index was administered to 
an available population of 135 student teachers in an urban 
university. Supervisory data were obtained from the 
university supervisor and the cooperating-school super- 
visor of each subject as follows: 








1) a measure of relationship qualities was secured on 
a questionnaire revised from the form used by coun- 
selor-trainers as the criterion measure in the valida- 
tion of the Index. 





2) two measures of success in student teaching, (a 
final grade in student teaching, given by the university 
supervisor, was also obtained.) 


After preliminary analysis of these data, sixty-one 
male and thirty-nine female student teachers from ten 
secondary education curricula were available for the 
experimental sample. 

To test the hypotheses, the following statistical proce- 
dures were employed. The reliability of each set of com- 
bined supervisory ratings was determined by the Spearman- 
Brown formula. A composite criterion of success was 
computed, using the Edgerton-Kolbe technique. Pearson 
product-moment correlations were obtained between the 
two measures of relationship qualities, and between each 
of these and the composite of success. Fisher’s t was 
computed where indicated. 


Results 

As described by the scores on the Counselor Relation- 
ship Index, the sample was homogeneous, was clustered 
Closely about the mean, had neither “superior” nor “‘infe- 
rior” subjects as regards relationship qualities. When 
measured by the judgments of supervisors, the sample 
showed relationship qualities from an average to a ‘very 
high degree.” There was no significant relationship be- 
tween these two measures of relationship qualities as 
hypothesized. 

All three criterion elements measuring success were 
substantially intercorrelated. No significant differences 
between the sets of ratings of university and cooperating- 
school supervisors were found. 

There was a lack of relationship between the Counselor 
Relationship Index scores and the compostie criterion of 
success. To this extent the second hypothesis was refuted. 
No data to substantiate or refute the third hypothesis were 
available as there were no subjects who scored “low” or 
“high” in relationship qualities on the Counselor Relation- 
ship Index. : 

There was a highly significant correlation between 
relationship qualities, as measured by the supervisors, 
and the composite of success. To this extent the second 
hypothesis was substantiated. As no subjects were rated 
“low” in relationship qualities by supervisors, no data 
were available to test hypotheses 3a. Hypothesis 3b was 
substantiated for this measurement. 























Conclusions 








1) Relationship qualities of student teachers, as meas- 
ured by the judgments of supervisors, correlated to a 
highly significant degree with success in student teaching. 

2) The Counselor Relationship Index is neither a valid 
predictor of ratings of relationship qualities of student 
teachers by supervisors, nor of their success, as rated 
by supervisors. 168 pages. $2.20 





AN INVESTIGATION OF THE NATURE OF 
READING COMPREHENSION OF FIFTH GRADE 
CHILDREN AS EVALUATED BY AN 
UNAIDED-RECALL READING TEST 


(Publication No. 24,857) 


Albert Joseph Mazurkiewicz, Ed.D. 
Temple University, 1957 


The purpose of this study is to investigate the relation- 
ship between reading comprehension and reasoning ability 
in order to understand better the nature of reading com- 
prehension. The study was also concerned with the con- 
struction and valiaation of a test of reading comprehension. 

The justification for this research is indicated in the 
literature which suggests that the results obtained using 
standardized tests to measure reading comprehension 
are unsatisfactory and which points out the need for further 
study of the nature of reading comprehension. 

Reading comprehension was hypothesized to involve at 
least an understanding of words and some kind of reason- 
ing and to be the understanding a subject has of material 
he has read as measured by questions of factual, inferen- 
tial, and vocabulary types. Reasoning was hypothesized 
to be the ability to solve problems by rational explorations 
which result in the subject’s acting according to a discov- 
ered rule or principle. 

The limitations of the major study include the reliabil- 
ity, validity, and readability of the experimental test 
edition and the final experimental population which in- 
cluded 154 children (66 boys, 88 girls) in the fifth grade 
having a mean chronological age of 128.3 months, a mean 
I.Q. of 108.5 and a mean grade placement of 6.17. 

The test of reading comprehension was constructed 
for group administration. It required the subject’s con- 
structing and writing answers to questions based on longer 
selections (about 175 words). Readability was controlled. 
Test reliability was .73. 

In the major study the experimental test was adminis- 
tered to determine (a) total test scores, and (b) total 
scores on the three types of questions (Factual, Inferen- 
tial, and Vocabulary) used in the test. Three standardized 
tests in addition to an intelligence test were administered: 
(a) The California Reading Test to determine (1) grade 
placement in reading ability and (2) total scores on the 
vocabulary and comprehension sections; (b) The Culture 
Free Test of Intelligence to determine abilities on the 
sub-tests: Series, Classifications, Matrices, Conditions; 
and (c) The California Test of Mental Maturity to deter- 
mine abilities on the sub-tests: Immediate Recall, Delayed 
Recall, Sensing Right and Left, Manipulation of Areas, 
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Opposites, Similarities, Analogies, Inferences, Number 
Series, Numerican Quantity I, Numerical Quantity II, 
Verbal Concepts. 

Pearson r intercorrelations among the test variables, 
i.e., intelligence, grade placement in reading ability and 
total scores on the experimental test of reading compre- 
hension were computed. 

The significance of the inter-relationships among the 
twenty-one variables noted above was investigated. The 
Phi Coefficient intercorrelations among the test variables 
were computed. Estimations of the Pearson r intercorre- 
lations were computed from the Phi Coefficients. The Phi 
Coefficients were subjected to factor-analysis to yield 
unrotated factors which were then rotated by the graphical 
and transformation matrix methods. 

Within the limitations of the study, the following con- 
clusions seem valid: 

There is substantial relationship between intelligence 
and grade placement in reading ability, between intelligence 
and achievement on a test of reading comprehension which 
requires the subject to construct and write his own an- 
swers to questions posed, and between grade placement in 
reading ability and achievement, on the experimental test 
of reading comprehension. 

The interrelationships between the twenty-one variables 
investigated ranged from a highly significant relationship 
to a lack of significant relationship. 

The estimates of the Pearson r correlations ranged 
from a slight relationship to a very high relationship. 

The intercorrelations between the variables appears 
accounted for by the two sources of common variance 
tentatively identified as the factors of general reasoning 
and verbal comprehension. 299 pages. $3.85. Mic 58-4626 


THE SIGNIFICANCE FOR EDUCATIONAL 
GUIDANCE OF THE DATA ON THE 
APPLICATION FOR ADMISSION FORM IN USE 
AT THE OHIO STATE UNIVERSITY 


(Publication No. 24,529) 


Frederick Dickinson Pultz, Ph.D. 
The Ohio State University, 1952 


Prediction of college success is becoming increasingly 
more important while the tools and techniques being used 
for prediction are improving little if any. High school 
graduation is almost universally a prerequisite for ad- 
mission to college. It this requirement is met, then other 
barriers or hazards must be faced. Some given pattern of 
high school courses is usually suggested. Grade or rank 
in class is quite often taken into consideration. In cases 
where there is some doubt about other variables, scores 
on psychological or subject matter tests count heavily. 

Questionnaires are generally used to secure supposedly 
significant facts concerning the environmental background 
of those who seek admission to college; however, few 
systematic studies have been made to determine whether | 
the questions asked are really significant. 

The purpose of the study was to analyze statistically 
by factor analysis the information on the Application for 
Admission form used at The Ohio State University. This 
was a questionnaire designed to secure pertinent facts 





about such things as home and school environment, work 
experience, and interests. 

The analysis centered upon the examination and testing 
of these hypotheses. 


(1) The Application for Admission form contains in- 
formation which has statistical significance for 
predicting success in a given college. 


(2) The information given on the form can be accounted 
for by a small number of factors, some of which 
are related to success in college. 


This study was limited to a group of 394 students who 
entered The Ohio State University College of Education 
as beginning freshmen in the Autumn Quarter, 1947. It 
included no one known not to be in the teacher training 
program some time during his enrollment in the College of 
Education. The time limit of the study extended from the 
Autumn Quarter, 1947, through the beginning of the Autumn 
Quarter, 1951. Although the student may have transferred 
to another college, only the record the student made while 
in the College of Education was included in the analysis. 
The data used in this study were secured from the Appli- 
cation for Admission forms and other records in the 
college office. 

The variables selected to serve as the criteria of 
college success were cumulative point hour ratio, number 
of quarters registered in the college, graduation from the 
College of Education, and recorded remarks made by the 
college administration. 

The information contained under the various items in 
the Application for Admission form was grouped into 
categories in order that it might be used in this study. The 
items lent themselves to different means of classification. 
Items such as sex and age could be readily classified 
while other information which was of a qualitative nature 
did not lend itself to a continuum for scaling purposes. 

Some of the information on the Application for Admis- 
sion form was not included in this study, since a survey of 
a small number of cases indicated that it would add nothing. 
Other items were eliminated later, either because in the 
process of securing the data a given response on one item 
was found to result in a given response on another, or 
because the classification used resulted in insufficient 
differentiation. 

Once the data were collected and classified they were 
coded for punching into Hollerith cards to facilitate the 
analysis. 

In order to make the factor analysis it was necessary 
to get intercorrelations between variables used in the 
study. To find them the categories were converted into 
suitable quantitative terms. This was done by dichotomiz- 
ing the categories. 

Instead of putting all of the intercorrelations in one 
matrix the variables were divided into small family groups 
for the initial treatment. Each one of these groups was 
analyzed by a modified Thurstone method of factor analy- 
sis. Factors were found for each of these groups and each 
of the factors was represented either by one of the existing 
variables which had the highest correlation with it or, 
in the case where there was a considerable overlap, by a 
new variable created from two or more of the existing 
variables. 

The first of these groups contained those variables 
selected to measure college success. Two factors were 
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extracted in this group. One of these correlated toa 
significant degree with all of the original variables in the 
group, but the highest correlation was with point-hour 
ratio and thus the factor was labelled achievement. The 
others correlated highest with number of quarters in 
college and was labelled persistence. These two factors 
served initially as the criteria of college success. 

Each of the initial factors was represented in the main 
factor analysis by some variable, generaily the one which 
had the highest correlation with it, except where there 
was a considerable overlap. Where this was true the 
effect of some variable which correlated highly with the 
second factor was partialled out. 

In the main matrix eleven factors were found to account 
for the intercorrelations. Of the eleven factors found, one 
accounted for the intercorrelations between the variables 
representing college success and the other variables. 
This factor was not correlated to a sufficiently high degree 
with variables other than the criteria for it to be of value 
in predicting academic success for individual students. 
Thus the analysis failed to reveal any relationship between 
college success as measured in this study and the infor- 
mation contained on the Application for Admission form. 

It was felt that a different dichotomous division might 
result in somewhat different findings. Consequently 
several of the variables which previous studies had shown 
to be related to college success were selected for further 
analysis. Some of these were divided in several ways. 
Half of the original cases were selected for study by 
sorting on the original distribution of point-hour ratio and 
then selecting alternate cards. 

A factorial analysis of the resulting intercorrelations 
revealed nine factors, two of which were related to the 
criteria of success. However, in these two factors only 
one variable appeared with any significant correlation and 
it was not sufficiently high for predicting success for 
individuals. 

This analysis thus supports the previous one in that 
none of the variables were significantly related to college 
success. 

Thus it may be concluded from the study that the Appli- 
cation for Admission form does not contain information 
which has statistical significance for predicting achieve- 
ment or persistence in the College of Education. It may 
be further concluded that the information contained in the 
form can be accounted for by eleven factors. Only one of 
these was related to success as measured in this study 
and it contained no correlation sufficiently high to be of 
value in prediction. 

If the success of college training were measured in 
terms other than grades and persistence, then some of 
the factors extracted might have significance for guidance. 

In making this study it was recognized that many of the 
items may have value for administrative purposes. Others, 
no doubt, have value for clinical purposes. Furthermore, 
some of the items may have predictive value in other 
colleges in the University. Thus it would be unwise to 
suggest that the Application for Admission form be dis- 
continued or even that these items which have no apparent 
administrative value be eliminated. 

If the Application for Admission form is to be of value 
for predicting success as well for administrative use then 
it seems that each item to be included should be analyzed 
in terms of responses which students give and in terms of 
the value of these responses for administrative, clinical, 





or guidance purposes. If a decision is made to include the 
item, then it should be stated clearly so that all applicants 
will understand what is desired. 

At the time that changes are being made in the Appli- 
cation for Admission form, items not now included, but 
which have been shown to have value elsewhere, might be 
included. By doing this a form may be developed which 
will have some significance for predicting college success. 

87 pages. $2.00. Mic 58-4627 


Abstract published by special arrangement with The 
Ohio State University. 


AN INVESTIGATION OF THE PREDICTIVE 
RELATIONSHIP OF CERTAIN MEASUREMENTS 
OBTAINED ON FIRST GRADE BOYS 
TO READING DISABILITY IN GRADE TWO 


(Publication No. 20,537) 


Mollie Jackie Thissen, Ph.D. 
University of Minnesota, 1956 


Major Adviser: Maynard C, Reynolds 


Purpose: 

~The present investigation studied the predictive rela- 
tionship of certain measurements obtained on boys during 
the first semester of Grade One, to reading disability in 
February of Grade Two. 


Procedure: 

A total of 468 potential subjects, including all boys who 
were enrolled in Grade One at thirteen selected schools, 
was identified. The final analysis is based upon the 291 
boys for whom complete or nearly complete data became 
available. 

Data collected during the first semester of Grade One 
with predictive intent toward reading disability included 
chronological age, paternal occupation, score on a test of 
reading readiness, profile on subtest scores of an intelli- 
gence scale, scores on a visual-motor test, score ona 
word naming test, and completion by the first grade 
teacher of a check list and categorical prediction of read- 
ing achievement. 

On the basis of a regression equation for the prediction 
of reading grade score from IQ, two reading groups were 
established. That one-fourth of the total group showing 
the greatest discrepancy between predicted and obtained 
reading grade scores was identified as the reading dis- 
ability group. All remaining boys constituted the reading 
achievement group. The mean obtained reading grade 
score for the reading disability group was about one-half 
grade below grade placement level, and about one-half 
grade above grade placement level for the reading achieve- 
ment group. 

Tables were constructed to show the distributions of 
scores on the predictive measures for the two reading 
groups. Each of the predictive measures which showed a 
relationship with reading group approaching or reaching 
the level of statistical significance was dichotomized at 
a point giving maximum discrimination between the 
two reading groups. That segment of the distribution 
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associated with reading disability was identified as a sign 
of reading disability. 


Findings: 

Among the measures which were discarded because of 
low relationship with classification in terms of reading 
group were: paternal occupation, profile on subtest scores 
of an intelligence scale, one set of scores on a visual- 
motor test, and one set of scores on the check list. The 
retained measures, for which signs of reading disability 
were established, included: chronological age, score ona 
word naming test, a second set of scores on the check list, 
categorical prediction of reading achievement, score ona 
test of reading readiness, and a second set of scores ona 
visual-motor test. 

Tables were constructed to show the distributions both 
of numbers of signs of reading disability, and of specific 
constellations of signs, for the two reading groups. Score 
on the word naming test alone gave prediction about as 
good as that which could be obtained through the use of 
any combination of signs. Discrimination between the two 
reading groups was being achieved. Prediction was not 
sufficiently accurate to be of practical value at the individ- 
ual level. 


Caution: 

Subjects were not selected by random sampling tech- 
niques. Signs were developed upon the group to which they 
were then applied. Therefore this investigation is explor- 
atory in nature, and results must be regarded as merely 
suggestive and as lacking of experimental confirmation. 

165 pages. $2.20. Mic 58-4628 


A STUDY OF THE ACHIEVEMENT STATUS 
OF THE OHIO EIGHTH YEAR TESTS 


(Publication No. 24,842) 


Harold Theodore Wright Jr., Ed.D. 
Indiana University, 1957 


Chairman: Philip Peak 


Problem. The principal concern of the study was to 
compare the achievement measuring capacity of the Ohio 
Eighth Year tests with that of some standardized tests of 
achievement. 

Data. The test battery chosen consisted of the Califor- 
nia Achievement Tests, Complete Battery, Intermediate, 
and certain Cooperative tests in mathematics, social 
science, science, and English in addition to the Ohio tests. 
This test battery was administered to four student groups 
selected from three different Ohio communities over the 
three-year period from 1953 to 1955. There was a total 
of 188 individual student results used in the study. 

Methodology. The statistical measures used included 
analysis of variance, critical ratio, coefficients of corre- 
lation medians and quartiles. The 0.05 level of signifi- 
cance was chosen for rejection on the null hypothesis. 

Limitations. The delimitations of the study were the 
choice of tests to be used, the size of the sampling, the 
time of the sampling, and the selection of the communities 
to be sampled. The study was confined to ascertaining the 














achievement measuring status of the Ohio tests in the 
years of 1953 to 1955; no direct criticism or defense of 
the total validity status of the Ohio or any other state 
testing programs as a by-product of the results was 
intended. No results obtained should be used to infer re- 
lationships between the Ohio tests and any other standard- 
ized tests except those employed. The group of students 
tested might be shown to be homogeneous in terms of 
results and still not be representative of the balance of the 
students in the state. During the analysis two additional 
limitations were discovered because of detected differences 
in the achievement measuring capacity of two forms of the 
Ohio tests and between the two standardized tests. 

Findings. The major findings were: 

1. The four student groups comprising the sample were 
homogeneous with respect to the results measured by the 
California tests. 

2. The four student groups comprising the sample 
were not homogeneous with respect to the results measured 
by the Cooperative tests. 

3. Three of the student groups were established as 
homogeneous with respect to the results measured by both 
the California tests and the Cooperative tests. 

4. The three student groups established as homogenous 
with respect to the results measured by both the California 
tests and the Cooperative tests were not homogeneous with 
respect to the results measured by the three annual forms 
of the Ohio tests. 

0. The correlations between the Ohio tests and the 
standardized tests were significant and demonstrated that 
similarity of results can be expected from the administra- 
tion of any of the tests of the test battery. 

6. The quartiles and medians computed were arith- 
metically similar. 

Conclusions. The conclusions reached were: 

1. Differences in measuring subject-matter achieve- 
ment may exist between the California tests and Coopera- 
tive tests or differences may exist between certain Ohio 
communities in terms of subject-matter achievement 
measured by these tests. 

2. It must be concluded that two of the annual forms of 
the Ohio tests cannot be considered similar in terms of 
measuring the same subject-matter achievement. 

3. It must be concluded that, in terms of results, the 
Ohio tests were found to be just as effective as either of 
the two standardized tests in measuring subject-matter 
achievement. 

Recommendations. The recommendations are that the 
Division of Ohio Scholarship Tests should: 

1. Abandon none of its testing instruments without 
proper study. 

2. Validate the subject-matter measuring ability of 
the varying annual forms of its tests. 

3. Construct an Eighth Grade Achievement test of 
several validated forms from its file of material on the 
Eighth Year tests. 68 pages. $2.00. Mic 58-4629 
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A COMPARISON OF TWO METHODS OF 
INSTRUCTION IN THE DEVELOPMENT 
OF CRITICAL THINKING ABILITY 
IN COLLEGE FRESHMEN 


(Publication No. 24,993) 


Sidney Yudin, Ph.D. 
New York University, 1957 


Chairman: Professor Brian E, Tomlinson 


This study was concerned with the evaluation of a 
program designed by a group of educators of the School of 
Education of New York University for the purpose of 
improving critical thinking ability. 

This program consisted of an experience-centered 
core method of instruction for college freshmen. The 
purpose of this investigation was to evaluate the relative 
effectiveness of the core and conventional content-centered 
program in the improvement of critical thinking ability. 
This function was evaluated by the Watson-Glaser Critical 
Thinking Appraisal which was administered to both groups 
at the beginning and at the end of the freshman year. None 
of the groups demonstrated significant gains in this ability 
at the end of the experimental period. This was true for 
all sub-tests as well as the composite score of the instru- 
ment employed. | 

Sub divisions of groups according to sex and intellectual 
ability likewise demonstrated little effects within either 
group for improved critical thinking. However, there were 
indications of a slight superiority of the control group over 
the experimental group and of the brighter students of the 
experimental group over those with lesser intellectual 
ability. 

In spite of the generally negative findings of the study 
there were indications that the core program was not 
without value. Thus, high student morale, increased 
initiative, and enhanced social maturity characterized the 
students of this program. This was evident from anony- 
mous evaluations of the program by the students and 
numerous systematic observations by the faculty. 

Additions and modifications of this experimental ap- 
proach to the improvement of critical thinking and other 
important goals of education were suggested for further 
investigation. 85 pages. $2.00. Mic 58-4630 


EDUCATION, TEACHER TRAINING 


AN ANALYSIS OF THE PRE-SERVICE 
PREPARATION OF BUSINESS TEACHERS 
IN INSTITUTIONS ACCREDITED BY 
THE SOUTHERN ASSOCIATION OF 
COLLEGES AND SECONDARY SCHOOLS 


(L. C. Card No. Mic 58-503) 
Lucy Rose Adams, Ph.D. 
The Ohio State University, 1957 


Statement of the problem. The purpose of the disser- 
tation was (1) to determine the status of the ongoing 








programs for prospective business teachers carried on in 
institutions accredited by the Southern Association of 
Colleges and Secondary Schools; (2) to derive evaluative 
criteria in the form of principles for analyzing these 
business teacher education programs; and (3) to analyze 
the preparation for business teachers in institutions 
accredited by the Southern Association of Colleges and 
Secondary Schools on the basis of underlying principles 
and compare the results with those of similar studies made 
in other sections of the United States. The ultimate goal 
was to determine what improvements could be made in the 
preparation of business teachers in these accredited in- 
stitutions. 

Statement of procedures. To gather the data needed to 
complete the study, the following procedures were followed: 
1. Catalogues and questionnaires from ninety-eight 

institutions were analyzed. 

2. Evaluative criteria in the form of principles were 
derived from a review of literature, existing criteria, and 
previous research. 

3. The comparison was based on findings from related 
studies on business teacher education in various sections 
of the United States. 

Conclusions. The major conclusions of the study are 
as follows: © 

1. The purpose of the program for the preparation of 
business teachers should be clearly defined and definitely 
stated. 

2. Although predominant, the dual-type organizational 
structure (shared by business and education) in the South- 
ern region may not be the best organizational structure. 

3. The business teacher education units should extend 
and strengthen the essential student personnel services 
needed for the prospective graduate. 

4. The educational background of the faculties of the 
various business teacher education units in the Southern 
region is not adequate. 

0. The over-all curricular content of the business 
teacher education units in the Southern region provides a 
reasonable balance between general education, professional 
education, and business and related subject matter; con- 
siderable divergence, however, is found in individual in- 
stitutions. 

6. Professional laboratory experiences provided do not 
cover every business instructional area in which the 
prospective teacher will participate, nor do they extend 
over a sufficient length of time. 

7. The business teacher education units do not provide 
adequate library facilities. 

8. The physical layout and equipment of the business 
teacher education units are’ not adequate. 

9. Since approximately one-half of the business teacher 
education graduates are entering diversified areas of 
business and other pursuits than teaching, there should be 
more agressive guidance toward business teaching. 

10. Business educators in the Southern region are 
giving serious consideration to proposed changes in devel- 
oping desirable pre-service programs for prospective 
business teachers. 

11. The ongoing business teacher education practices in 
the Southern region are comparable to those in other areas 
of the United States in length of pre-service training, cur- 
ricular content, differentiated curriculums, business 
experience, and student teaching. 








260 pages. $3.35 


The ttems following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4- cents per page. 


No postage is charged if check or money order accompanies order. 





936 


EDUCATION 





THE DETERMINATION OF THE EFFECTIVENESS 
OF TEACHING FIRST-YEAR GREGG SHORTHAND 
BY THE WRITING APPROACH METHOD AND 
BY THE READING APPROACH METHOD 
AT OREGON STATE COLLEGE 


(Publication No. 20,194) 
Cecil C. Callarman, Ed.D. 
University of Oregon, 1957 


Adviser: P. A. Killgallon 


Statement of the Problem 








Great controversy exists among teachers of Gregg 
shorthand as to which method of presentation is more 
effective, the Writing Approach Method or the Reading 
Avproach Method. This study was the result of a desire to 
test scientifically the effectiveness of each of these meth- 
ods of shorthand teaching. 

The major purpose of the experiment is to determine 
whether there is a significant difference between the 
results obtained by the Writing Approach Method and the 
Reading Approach Method of teaching beginning Gregg 
shorthand. 

Other purposes of the study are: 


1. To determine the relationship between the correct- 
ness and exactness of shorthand outline and the 
ability to take dictation rapidly and to transcribe it 
accurately. 


. To determine the relationship between outline cor- 
rectness in isolated word theory tests and packed 
continuity dictation theory tests. 


. To determine the shorthand prognostic possibilities 
of certain pre-tests. 


Statement of Procedures 








Setting. Two first-year shorthand classes in the De- 
partment of Secretarial Science at Oregon State College 
were used in this study. One class was taught by the 
Writing Approach Method and the other by the Reading 
Approach Method. The experiment included allthree terms 
of work of the first year of shorthand instruction, 1955-56. 

Personnel. Twenty-one students were used in each 
class as participants in the experiment. These students 
were screened carefully to exclude the possibility that 
anyone having had previous shorthand instruction would be 
included in the study. The classes were equated on the 
basis of scores derived from (1) the Purdue Pegboard 
Test, (2) the Iowa Silent Reading Test, (3) the Minnesota 
Clerical Test, (4) the ERC Stenographic Aptitude Test, 

(5) the American Council on Education Psychological Test, 
(6) the California Language Test, and (7) the High-School 
Decile Ranks. 

The personnel of the two classes for each of the three 
terms was shown in tables showing distribution by educa- 
tional major, by year in school, by age, and by sex. 

Graphic illustration of the results obtained on the seven 
equating devices was shown by comparing: (1) whole 
classes, (2) the upper one-third of the two classes, (3) the 
middle one-third of the two classes, (4) the lower one- 
third of the two classes, and (5) pairs from thetwo classes. 








- 





Writing Approach Procedures. Distinguishing char- 





acteristics of this method are: 


1. 


Writing of shorthand outlines for English words and 
phrases takes place no later than the sixth day of 
instruction. (In this study, writing of such outlines 
began during the first day’s instruction.) 


. Emphasis is placed on correctness and exactness of 


shorthand outline from the beginning. 


. Emphasis is placed on shorthand penmanship, in- 


cluding proportion, slant, direction of stroke, and 
fade-out stroking from the beginning. 


. Previewed New-matter dictation is used at an early 


stage in the training period. (In this study, pre- 
viewed new-matter dictation was started with 
Assignment 20.) 


. Practice in writing shorthand outlines from short- 


hand outline word lists is used from the beginning. 


. From the beginning, emphasis is placed on the clear 


understanding of the rules that govern the writing 
of Gregg shorthand. 


. Heavy emphasis is given to much copying of short- 


hand from the plates in the text. 


Reading Approach Procedures. The distinguishing 





characteristics of this method are: 


A. 


The writing of shorthand outlines for English words 
and phrases is deferred for quite some time; As- 
signment 19 is the recommended time for writing 
to start. (In this study, writing was started with 
Assignment 15. 


. No emphasis is given to correctness and exactness 


of shorthand outline except for refining and remedial 
purposes. Such refining and remedial training is 

not given until after the completion of the theory 
presentation, Assignment 54. 


. No emphasis is given to shorthand penmanship ex- 


cept for refining or remedial purposes. Such re- 
fining and remedial training is given after Assign- 
ment 54 has been completed. 


Previewed new-matter dictation is deferred, pre- 
ferably until after the completion of the first 70 
assignments. (In this study, previewed new-matter 
dictation, and in fact, unpreviewed new-matter 
dictation was given after the completion of Assign- 
ment 54.) 


. No writing practice from shorthand word lists is 


used. 


. No emphasis is given to the understanding of the 


rules that govern the writing of Gregg shorthand. 


. Heavy emphasis is given to much reading from 


shorthand plates in the text during the first semester. 


Evaluation Procedures. The devices used for measur- 





ing the effectiveness of the two methods were: 
‘. 


First Term. A series of six, three-minute, open- 
book dictation tests; four at 50 words a minute, 
one at 60, and one at 70, transcribed from the 
students’ own notes with books closed. 
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2. Second Term. A series of six, five-minute, new- 
matter dictation-transcription tests; four at 50 
words a minute, one at 60, and one at 70. 


. Third Term. A series of six, five-minute, new 
matter dictation-transcription tests; two at 60 
words a minute, and one each at 70, 80, 90, and 
100. 


First-Term daily theory tests were given to the Writing 
Approach class. Percentage of accuracy on these tests 
was compared with percentage of accuracy on the dictation- 
transcription tests. This procedure was repeated for the 
Second and the Third Terms. 

A series of four, twenty-five outline thoery tests was 
given to each Second-Term class in both isolated outline 
form and theory-imbedded-dictation form. Total changes 
in outline form on the two types of tests were compared 
for the two classes. Mean differences in outline changes 
were determined for the two classes. 

A series of two, fifty outline theory tests was given to 
each class during the Third Term. The Second-Term 
theory procedures were repeated for the Third Term on 
these two tests. 


Statement of the Results 








First-Term Results. The results of the six first-term 
dictation-transcription tests revealed no significant differ- 
ences in the mean percentage of transcription accuracy on 
any one test or on the total tests between the two classes. 

The results of first-term theory testing indicated that 
a high correlation existed between percentage of accuracy 
on daily theory tests and percentage of accuracy on dicta- 
tion-transcription in the Writing Approach Method class. 
This measure, of course, was not possible in the Reading 
Approach elass. 

Second-Term Results. The results of the second-term 
dictation, transcription tests again revealed no significant 
differences in the means of the two classes for any one 
test or for all the tests combined. 

The results of the second-term theory testing program 
indicated that a high correlation continued to exist in the 
Writing Approach class between accuracy on daily theory 
tests and accuracy on dictation-transcription tests. 

These results also indicated that many changes in 
shorthand outline occur in both classes between the two 
types of theory tests, but that the difference in the mean 
number of such changes between the two classes is not 
significant. These results would also seem to indicate 
that while a good many changes in shorthand outline do 
occur between the two types of theory tests, there is still 
a high correlation between percentage of accuracy on 
either type of test and percentage of accuracy on dictation- 
transcription tests. 

Third-Term Results. The results of the third-term 
test reveal the same situation that existed in the second- 
term, with the exception that in the Reading Approach class 
the percentage of accuracy on both the isolated outline 
theory test and the theory-imbedded-dictation theory test 
seems to decrease as the dictation rate is increased. 

Prognosis. Through the application of the Chi Square 
formula, the results of the experiment would seem to 
indicate that at no time is there enough consistency in the 
prediction possibilities of any of the equating tests, or in 
their combination, to warrant their use for determining 

















the student personnel in advance for any beginning short- 
hand class. 


Conclusions 





The following conclusions are based upon the data in- 
cluded in the experiment and summarized in the preceding 
pages: 

1. Both the Writing Approach Method and the Reading 
Approach Method produce satisfactory results in the 
teaching of first-term Gregg shorthand. 

2. Neither method produces transcription accuracy 
nor dictation speed superior to the other. 

3. The Writing Approach Method develops a high 
correlation between the correct use of shorthand theory in 
daily tests and the ability to take dictation rapidly and to 
transcribe it accurately. 

4. The Writing Approach Method develops a high 
correlation between accuracy on isolated outline theory 
tests and the ability to take dictation rapidly and to tran- 
scribe it accurately. 

0. This method also produces a high correlation be- 
tween accuracy on theory-imbedded-dictation theory tests 
and accuracy on dictation-transcription tests. 

6. In a similar manner, the Reading Approach Method 
develops a high correlation between accuracy on isolated 
outline theory tests and accuracy on dictation-transcription 
tests, although it would seem that as the dictation rate is 
increased this correlation tends to decrease. 

7. The Reading Approach Method also produces a high 
degree of correlation between accuracy on theory-imbedded- 
dictation theory tests and accuracy on dictation-transcrip- 
tion tests, but, again, as the dictation rate is increased, 
this correlation has a tendency to decrease. 

8. Many changes in shorthand outline form are made 
between isolated outline theory tests and theory-imbedded- 
dictation theory tests by members of both classes. The 
difference in the mean number of such changes made by 
the two classes, however, is not great enough to be of 
significance. 


Recommendations 





1. Similar experiments should be conducted. In each 
experiment the student personnel of several schools should 
be used. 

2. Similar experiments should be conducted on the 
collegiate level. Each of these experiments should include 
at least two schools. 

3. Subsequent experiments, dealing with the two meth- 
ods of teaching Gregg shorthand, should include the work 
of the second year of shorthand instruction. 

4. Similar experiments conducted in the future should 
include the transcription of cold notes. 

5. Any further experimentation in this area should 
include as part of its evaluative procedures the measuring 
of net transcription speed. 

6. If shorthand outline theory tests are administered 
by teachers of shorthand, those teachers should give very 
much greater consideration to the theory-imbedded-dic- 
tation type of shorthand theory testing. 

7. Until such time as one method of teaching first-year 
Gregg shorthand has been conclusively proved to be supe- 
rior to all other methods, advocates of one method or the 
other, and authors of shorthand textbooks, should refrain 
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from declaring any one method to be the method by which 
shorthand should be taught. 

8. An enromous amount of prognostic work still needs 
to be undertaken in the area of shorthand instruction and 
shorthand learning. 198 pages. $2.60. Mic 58-4631 


ENGLISH IN TEACHER PREPARATORY COLLEGES 
(Publication No. 25,015) 


Lucile Naff Clay, Ed.D. 
University of Kentucky, 1953 


THE PROBLEM 


The problem of the present investigation has been to 
obtain a clear picture of the status of Departments of 
English in teacher preparatory colleges (1951-52) with 
regard to (1) whether faculty members have agreed upon 
general objectives for their teaching of English, and if so, 
what these objectives are; (2) whether members of De- 
partments of Education who teach English methods courses 
have been included in the formulation of the objectives 
agreed upon by the members of the Department of English; 
(3) whether offerings in Departments of English in these 
teacher preparatory colleges are similar or dissimilar 
as to the various divisions of English offered the students, 
as to the proportionate number of hours offered in each 
division, as to types of courses offered, and as to range 
of hours offered; (4) whether these colleges have similar 
or dissimilar requirements in English for (a) those who 
plan to teach in elementary schools, (b) those who intend 
to teach in the junior high schools, (c) those who will 
teach on the secondary level, but not in the field of English, 
and (d) those who intend to teach English on the secondary 
level; (5) whether there has been a forward movement in 
the past twenty-five years in these three aspects of the 
problems, namely, (a) the objectives of English Depart- 
ments, (b) the offerings of English Departments, and 
(c) the requirements of English Departments. 


Purpose 


The purposes of the investigation were three: 

1. The making of a survey covering all points as 
listed in the problem in order to obtain all data necessary 
for the presentation of a clear picture of the present status 
of English Departments of teacher preparatory colleges 
throughout the nation with regard to their objectives, 
offerings, and requirements. 

2. The presentation of comparisons between the era of 
1925-26 and that of 1951-52 with regard to the objectives, 
offerings, and requirements of teacher preparatory col- 
leges of the two eras, in order that trends, tendencies, 
and forward movement in the currciula of Departments of 
English might be noted. 

3. The recording of opinions of authorities in the fields 
of English and Education today either (a) as a basis for 
approval of the present status of the preparation of teach- 
ers, or (b) as a basis for suggestions concerning needed 
modifications of the present curriculum. 





Conclusions and Suggestions 


On the basis of the findings of this study and of com- 
parisons with the era of 1925-26 as revealed in Dr. Ida 
Jewett’s English in State Teachers Colleges, eight con- 
clusions are noted and suggestions for modification of 
some of the practices in the teaching of English by teacher 
preparatory colleges are made. The last of these reads: 
If every English major in a teacher preparatory college 
were required to take (1) at least one course in speech 
(2) a course in the methods of teaching English and a 
course in the teaching of reading, or a combination of the 
two, and (3) a course designed to give the student a func- 
tional understanding of his language, a minimum of nine 
hours would have to be added to the thirty-six hours (six 
hours of composition and thirty hours of literature) already 
required. However, such a program, according to authori- 
ties, would be a distinct advance over that found in almost 
half the colleges included in the present study. 

It is therefore suggested that this plan be carefully 
considered by Departments of English. The five-year 
curriculum for secondary teachers would be a possible 
solution which would not entail the sacrifice of courses in 
literature. 204 pages. $2.65. Mic 58-4632 








A STUDY TO DETERMINE PRACTICES IN SECONDARY 
STUDENT TEACHING PROGRAMS IN NINE NEGRO 
COLLEGES AND UNIVERSITIES IN TEXAS AND 
THE IMPROVEMENTS THAT ARE NEEDED 


(Publication No. 23,127) 


William Milton Collins, Ed.D. 
Cornell University, 1957 


STATEMENT OF PROBLEM AND PURPOSE OF STUDY 

The purpose of this investigation was to analyze, ap- 
praise, and evaluate secondary student teaching programs 
in nine Negro colleges and universities in Texas, in terms 
of approved national practices; and to make recommenda- 
tions on the basis of the findings. 





PROCEDURES AND TECHNIQUES 

Only four-year colleges offering teacher training pro- 
grams for Negroes were included in this study. Seven of 
the colleges are church supported, and two are tax sup- 
ported. The analysis and appraisal of the teacher educa- 
tion programs in the nine colleges and universities re- 
quired the use of procedures yielding qualitative and 
quantative data. The following procedures were used: 





1. Reviewing the historical development of the educa- 
tion of teachers to discover the general trends and 
the emerging concepts, and making an interpretative 
analysis of recent studies and experiments in the 
field of teacher education, 


. Using these trends to formulate criteria for analyz- 
ing and appraising certain aspects of the teacher 
education program, in the light of national practices, 
and 


. Compiling data dealing with the curricula which 
was gathered through surveys, personal visits and 
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interviews. Information stated in the aims of the 
colleges and the content of required courses in 
general education and professional education pro- 
grams was secured from a study of catalogs and 
bulletins. The secondary student teaching programs 
were compared with National Standards. 


RESULTS 

There seemed to be a continous effort on the part of the 
colleges and universities studied to move from quantative 
to qualitative standards in their student teaching programs. 
The patterns of secondary student teaching programs in 
the nine colleges differed to a great extent from the major- 
ity of cases studied by the National Standards Committee. 
None of the nine colleges conformed to Pattern I of the 
National Standard Pattern of Student Teaching; four con- 
formed to Pattern II; and five to Pattern III. 

The three types of programs described by the Sub- 
Committee on the Standards and Surveys Committee of 
the American Association of Teachers Colleges for current 
curriculum patterns included: a four-year general and 
professional program of teacher education in which general 
and professional education are spread through all four 
years, a two-year program with general education courses 
offered in the first two years, professional education 
offered in the last two years, the the professional sequence 
with professional education concentrated in the third and 
fourth year. The professional sequence is the most fre- 
quently used organization of the curriculum. All nine 
colleges conformed to National Standards with the two 
state supported colleges conforming most closely. 





CONCLUSION 

Seven of the colleges included in the study based their 
student teaching on the semester plan and two on the 
quarter plan. The latter two used different week schedules; 
and one required eight weeks, of six to seven hours per 
day; the other college required five weeks, for the entire 
school day. The colleges on the semester plan varied 
widely in the way that they met their student teaching re- 
quirements. The variation ranged from seven hours of 
teaching per day for nine weeks to four hours of teaching 
per day for eighteen weeks. Five colleges required a 
minimum of one to two weeks of observation before student 
teaching. The nine colleges were lacking in techniques 
and procedures for selecting their prospective secondary 
teachers. The general education offered in the nine col- 
leges for the preparation of secondary teachers was lacking 
in breadth and depth. The minimum requirements in the 
area of professional education should be improved accord- 
ing to National Standards. 

Greater emphasis should be placed on observation. 
Placement and follow-up was found to be completely in- 
adequate. 492 pages. $6.25. Mic 58-4633 








IN-SERVICE EDUCATION OF TEACHERS OF 
VOCATIONAL AGRICULTURE IN VIRGINIA 


(L. C. Card No. Mic 58-854) 


Kermit Hunter Diggs, Ed.D. 
Cornell University, 1957 


Purpose. To discover: (1) what in-service training 
is being administered by the State program of supervision 
and teacher training to Negro teachers of vocational 
agriculture; (2) the extent to which the teachers participate 
in the program; and (3) factors which tend to limit or 
promote participation by the teachers. 

Method. Data were collected through a questionnaire 
from each of the eighty-nine full-time Negro teachers of 
vocational agriculture employed during the period from 
July 1, 1955, through July 1,1956, including the fourteen 
teachers of Veterans enrolled in the Institutional On-Farm 
Training program. Verification of certain information was 
secured through interviews with teachers, supervisors, 
teacher trainers, and officials in the graduate division and 
the school of agriculture at the State college. 

The data included the kinds of in-service training 
offered, the extent of participation by the teachers, and 
limiting factors of participation relating to the following: 
credit courses, workshops, evaluation, research, super- 
vision, and use of other agricultural agencies, from July 1, 
1951 to June 30, 1956. 

Findings and Interpretations. Through full-time resi- 
dence in the academic year, full time summer session 
work, three weeks short courses, extension and week-end 
courses teachers were provided seventeen different courses 
in technical agriculture, eight different courses in agricul- 
tural education plus miscellaneous problems under the 
heading of seminars and special topics, and fourteen differ- 
ent courses in other education. Nineteen different kinds 
of workshops were conducted for the teachers. Several 
workshops on the same subject were conducted in various 
parts of the State for convenience of teachers’ travel. 

The limited assistance rendered teachers in research 
was confined largely to class projects and Masters’ theses. 
The teacher trainers and supervisors rendered assistance 
frequently in the evaluation of programs of teachers. How- 
ever, twenty-nine teachers did not receive such assistance 
during the five year period. The use of other agricultural 
agencies was an important phase of the in-service educa- 
tion program. Ninety-eight per cent of the teachers used 
other agricultural agencies. They used from one to eleven 
with an average of 6.2 agencies per teacher. 

All teachers except one participated to some extent in 
the in-service education administered. Over fifty-six per 
cent of them pursued credit courses. Of these teachers, 
forty-one took courses in agricultural education, twenty- 
seven in other education, and thirty-four in technical 
agriculture. Over ninety-seven per cent of the teachers 
attended workshops. The number attended by teachers 
ranged from one to nineteen with an average of 6.5 work- 
shops per teacher. More than ninety-four per cent of the 
teachers received visits from the teacher trainers and/or 
supervisors. They received an average of 4.1 visits per 
teacher. The problems dealt with ranged from one to 
seventeen with an average of 4.8 problems per teacher. 
From one to fifteen problems per teacher still existed with 
an average of 3.8. A majority of the teachers continued 
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to have some of the same problems with which assistance 
had already been rendered. 

The findings seemed to justify the following conclusions: 
(1) the participation of teachers in research, as well as the 
assistance rendered and use of research results with 
teachers by teacher trainers, was inadequate to cope with 
the changing problems arising in agriculture; (2) more 
adequate supervision was needed by the teachers; (3) teach- 
ing experience had no apparent effect upon attendance of 
teachers at workshops; (4) a relationship existed between 
the experience of teachers and the average number of 
problems with which they received assistance; the average 
number of problems varied inversely to the increase in 
experience; (5) time was a factor in limiting participation 
in in-service education by the teachers, but family status 
had no apparent effect, except that no unmarried teacher 
had an advanced degree; and (6) finance and distance were 
important factors in limiting the pursuit of credit courses 
but the number of out-of-school groups conducted by the 
teachers had no apparent effect on the pursuit of credit 
courses. A number of implications for in-service educa- 
tion of teachers of vocational agriculture are found in the 
study. 303 pages. $3.90 


UNDERGRADUATE PROGRAMS FOR THE 
PREPARATION OF SCHOOL LIBRARIANS IN 
ILLINOIS COLLEGES AND UNIVERSITIES 


(Publication No. 24,465) 


James Glenn Eberhardt, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: Erick L., Lindman 


The purposes of this study were: first, to determine 
the present status of the undergraduate preparation of 
teacher librarians and school librarians in the colleges 
and universities offering such training in Illinois; second, 
to determine how adequately the library science curricula 
in these institutions were meeting the standards established 
for the American Association of Colleges for Teacher 
Education by the American Library Association’s Board 
of Education for Librarianship; and third, how adequate 
these programs were training librarians to meet certifi- 
cation requirements as established by the Illinois State 
Superintendent of Public Instruction. 

Nine Illinois colleges and universities offering at least 
an academic minor in undergraduate library science were 
selected for the study. The bulletins and catalogs of these 
institutions were examined and the library science cur- 
ricula studied in detail. Visits were made to the campus 
of each of these nine institutions and interviews were 
conducted with the library science instructors and direc- 
tors of these programs. 


Findings of the Study 


The seven state supported colleges and universities 
had, in 1956, a total of 678 students taking at least one 
undergraduate library science course. Two private col- 
leges had only six students taking one or more cources, 

The undergraduate library science curricula included 





in this study offered basically the same kinds and types of 
training for the preparation of school librarians. Individ- 
ual courses in each of the nine curricula fell into six 
categories: functions, processes, reference, reading 
guidance for adolescents, reading guidance for children, 
and audio-visual. Credit for these courses was offered on 
a semester hour basis in six of the colleges and universi- 
ties and on a quarter hour basis on the other three. Titles 
of similar courses varied from institution to institution, 
but such variation presented no great problem. 

Results of the study indicate that a definite need exists 
for a state-wide organization to coordinate the work of the 
undergraduate library education programs designed for 
the training of school librarians. Coordination of planning 
for future growth is essential if the present programs are 
to meet the challenge of providing librarians for Illinois 
schools. , 

School librarians in Illinois must be certified by the 
State Superintendent of Public Instruction. In addition © 
undergraduate library training must prepare school librar- 
ians to meet the standards of librarianship for the accred- 
itation of individual schools as established by the North 
Central Association of Colleges and Secondary Schools. 
The undergraduate library science programs offered in 
Illinois colleges and universities were designed to enable 
prospective school librarians to meet these requirements. 

It is anticipated that the shortage of trained school 
librarians in Illinois will continue until such time as the 
undergraduate library education programs are expanded 
and new programs are established. In an attempt to alle- 
viate the shortage of trained school librarians four of the 
state-supported institutions established programs of 
extension for the training of in-service teachers as school 
librarians. These four programs were, in 1956, giving 
undergraduate library science training to more than two 
hundred teachers. 

The undergraduate programs of library science in 
Illinois colleges and universities are well-planned, well- 
balanced programs for the preparation of school librarians. 
However, plans must be made for expansion of existing 
programs and the establishment of new programs if the 
needs of the public schools for trained librarians is to be 
met. 216 pages. $2.80. Mic 58-4634 


THE DEVELOPMENT OF A WORKBOOK-TEXTBOOK 
IN BUSINESS MATHEMATICS FOR STUDENTS 
ENROLLED IN THE BUSINESS ADMINISTRATION 
DEPARTMENTS OF COMMUNITY COLLEGES 


(Publication No. 25,493) 


Harold Feldman, Ed.D. 
New York University, 1957 


The Problem 

The purpose of this study was to develop a workbook- 
textbook in Business Mathematics for students enrolled 
in business administration departments of community 
colleges. The study was divided into two parts: (1) To 
ascertain from business mathematics teachers, business 
executives, students and alumni, and from the teaching 
materials currently in use, what should be included in such 
a workbook-textbook; and (2) the preparation of a 
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workbook-textbook. An effort was also made to find out 
what order the topics presented should follow. 


Definitions 

The term workbook-textbook refers to a printed and 
bound instructional aid in which the students work prob- 
lems, perform drills, complete exercises, furnish supple- 
mentary information and perform projects. It implies 
the inclusion of a greater amount of textual or content — 
material than is usually found in a textbook. Community- 
college refers to two-year post secondary schools and to 
four-year institutions offering terminal programs and 
which are mainly orientated to the neighborhood and home 
community of the school. No school designated as a Uni- 
versity was used in this study. 














Need for the Study 

There are very few books being written specifically for 
the fast growing community colleges. Community colleges, 
or junior colleges, use materials of either the secondary 
school or the university. Information presented, therefore, 
is frequently on too low a level to motivate the community 
college student or so difficult that frustration and loss of 
interest is often the result. A balanced book growing out 
of the experience of business teachers in community col- 
leges, students and alumni of community colleges, and 
businessmen who employ graduates of the community col- 
lege would be an important contribution to education in 
community colleges. 





The General Plan 

From a study of twenty-two textbooks and workbook- 
textbooks a questionnaire containing fifty-six topics was 
prepared. Returns were secured from 456 students and 
alumni who had taken a course in business mathematics, 
174 business mathematics teachers from 174 different 
community colleges covering thirty-nine states, and eighty- 
eight business executives in industrial, retailing, and 
service types of companies. 

Those topics considered to be essential or desirable 
for inclusion by 75% or more of all groups responding 
were included in the workbook-textbook. A jury of five 
businessmen examined the completed manuscript and made 
more than 600 comments about the format, size of each 
unit, balance between presentation of background material 
and problems, difficulty, language used, opportunity for 
self-study, and the overall clearness of presentation. The 
jury comments were included in the final manuscript. 





The Conclusion 

The study revealed that the following topics were con- 
sidered essential or desirable by 75% of all groups and 
they were included in the business mathematics workbook- 
textbook. Review of fundamental processes; Dealing with 
Banks; Interest and Bank Discount; Compound interest; 
Home ownership and taxes; How to invest in stocks and 
bonds; Cash and trade discount; Budgets; Installment 
buying; Pricing; Inventories; Business statistics; Pay- 
rolls; Depreciation, financial statements and their analy- 
Sis; Income and Social Security taxes; Insurance; and 
Annuities. 

Least essential were: Binominal theorem; Logarithms; 
Making change; Domestic and foreign exchange; Square 
root; Custom and inheritance taxes; Interpolation; Prob- 
ability; Exponents; Use of slide rule. 











In determining the order for the topical sequence the 
survey of the sample of twenty-two books revealed there 
was a wide disparity of opinion by authors regarding place- 
ment. The case of Interest is an example, placement 
ranging from first place to twenty-third place in topic 
sequence. 

The placement of topics in the final manuscript was 
decided by the investigator after reference to the responses 
from the three groups surveyed on the question of place- 
ment. The sequential arrangement of seven categories 
of subjects was: Review of fundamental processes; Math- 
ematical skills; Banks and banking practices; Consumer 
problems; Business management problems; Taxes; and 
Insurance. 390 pages. $5.00. Mic 58-4635 


A STUDY OF PRACTICES WHICH COLLEGE 
INSTRUCTORS FIND EFFECTIVE IN 
THE PRE-SERVICE EDUCATION OF 

SECONDARY SCHOOL SCIENCE TEACHERS 


(L. C. Card No. Mic 58-524) 


Fred Wayne Fox, Ph.D. 
The Ohio State University, 1957 


The Problem 





The purpose of the study was to determine practices 
which college instructors have found to be effective in the 
pre-service education of secondary school science teachers, 
to interpret reports of such practices inthe light of criteria 
established for the study, and to draw conclusions con- 
cerning them. The study sought also to develop a point of 
view basic to science teacher education curriculums and 
to determine a limited number of needs of science teachers. 


Procedures Used 





The basic point of view which should undergird the 
development or organization of college curriculums for 
prospective secondary school science teachers and the 
basic needs of these persons were developed through an 
extensive survey of pertinent professional literature. 
Criteria were then stated on the basis of which reports of 
existing practices in the education of secondary school 
science teachers could be interpreted. A questionnaire 
was then developed in answer to which college instructors 
throughout the United States and its territorial possessions 
were to report their most forward-looking practices in 
science teacher education, the replies to be expressed 
primarily in qualitative terms. The data were analyzed 
and interpreted on the basis of the criteria, and conclusions 
were drawn pursuant to the interpretations. 


Summary and Conclusions 





Statements concerning the nature of democracy, the 
adolescent, the learning processes, and the social function 
of science constituted the major elements of the basic 
point of view. Fourteen major needs of secondary school 
science teachers were developed, these falling into three 
general categories: professional needs, special needs, 
and general needs. Thirty-eight criteria were established 
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for the study, these also falling into the three categories 
mentioned. 2 

The analysis and interpretation of the data of the study 
make possible the following statements concerning the 
pre-service education of secondary school science teach- 
ers in the reporting institutions: 

1. A significant amount of attention is being given to 
the problem of familiarizing prospective secondary school 
science teachers with the methods by which the objectives 
of science teaching may be achieved. 

2. Through a variety of means these persons are being 
acquainted with the many teaching resources available to 
them for enriching their teaching. 

3. Attention is being given to the academic science 
needs of the prospective science teacher primarily through 
adjusting the content of courses and rearranging combina- 
tions of courses. In general, those criteria related to the 
special education of the prospective science teacher are 
not treated as comprehensively as those dealing with meth- 
odology, student teaching and related contacts with youth, 
and the use of resources, 

4. Prospective science teachers are being provided 
with a wide variety of contacts with youth and are being 
offered many opportunities for direct teaching experiences. 

0. Only to a minor degree are specific plans being 
made for meeting criteria related to the general education 
needs of the prospective science teachers. 

6. The general concept of experience and the commun- 
nity as the laboratory is inadequately developed as an 
essential in effective secondary school science teaching. 

7. Prospective secondary school science teachers are 
being aided to a moderate degree to understand the social 
functions of science. 

8. There are several procedures which stand out above 
the others in the education of prospective secondary school 
science teachers in that they contribute to an appreciable 
number of the stated criteria. These procedures include 
such things as individual research projects, summer 
camps, and group planning. 468 pages. $5.95 


IDENTIFYING TEACHER NEEDS FOR 
PROGRAMS OF PROFESSIONAL EDUCATION 


(Publication No. 24,469) 


Ollie Bruner Fuglaar, Jr., Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: Harold D. Drummond 


The purpose of this study was to identify and analyze 
the professional needs of teachers, and to project these 
needs as guides for planning the in-service teacher educa- 
tion program of the schools of Rapides Parish and Louisi- 
ana College, Pineville, Louisiana. By utilizing group 
interview situations and the critical incident technique of 
research, usable descriptions of ineffective teaching were 
collected from 350 teachers of children in the first eight 
grades of the elementary schools in Rapdies Parish. Ap- 
.proximately 80 per cent of these incidents were descrip- 
tions of the respondents’ own teaching activities. Analyses 
were made of the incidents and a framework was developed 
for organizing them into major areas and sub-areas. 





Findings of the Study 


During this study 539 usable critical incidents were 
analyzed. Those findings having particular significance 
for teacher education programs of the Rapides Parish 
School System and Louisiana College are summarized in 
the following paragraphs. | 

Many factors produce the needs of teachers for profes- 
sional improvement. Among these factors are: interests 
and abilities of the teacher, the teacher’s college prepara- 
tion, his teaching experience, and, in some instances, the 
quality of experiences before college. These factors also 
tend to limit the participation of teachers in activities for 
professional improvement. Because of their past experi- 
ences, many teachers lack certain abilities or interests 
that relate to teaching, and are sensitive concerning these 
deficiencies. Other teachers describe certain in-service 
education activities as work to be performed because of 
a sense of duty rather than as opportunities for professional 
growth. 

The needs of teachers seldom appear as single and un- 
related needs, but rather as clusters of related needs. 
This fact is evident in the frequency with which certain 
needs are mentioned in comparison with the total number 
of incidents. Examples are the percentage of incidents 
mentioned in the following areas: planning learning experi- 
ences with children and other teachers, especially in 
cooperative planning, 16.2 per cent; differences among 
children, 34.3 per cent; and utilizing available human and 
material resources during learning experiences, 13 per 
cent. Furthermore, some of the needs described in this 
study are of such a nature that they tend to create other 
needs. 

Certain incidents reported as examples of effective 
teaching are actually examples of ineffectiveness, but 
apparently, are thus reported because the teacher thinks 
the activities to be desirable or because the activities are 
commonly accepted. Furthermore, the descriptions in- 
dicate that some teachers do not recognize needs that 
vitally affect the quality of their teaching, especially those 
relating to values and evaluation in education. This infor- 
mation partially accounts for the fact that beginning teach- 
ers are described as being ineffective more often than are 
the experienced teachers. The more experienced teachers 
show greater concern with the demands that are made on 
them as members of the profession than with other needs. 
The study further reveals that many teachers fail to grasp 
the significance of certain in-service activities in terms 
of their own needs and professional obligation. Such find- 
ings indicate how important are cooperative efforts of 
teachers to improve themselves both as individuals and 
as a professional group during both pre-service and in- 
service education. 156 pages. $2.05. Mic 58-4636 
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A COMPREHENSIVE ANALYSIS AND SYNTHESIS 
OF RESEARCH FINDINGS AND THOUGHT 
OF BUSINESS TEACHER EDUCATION 
(VOLUMES I AND II) 


(Publication No. 24,827) 


Thomas Boone Hogancamp, Ed.D. 
Indiana University, 1957 


Chairman: Elvin S, Eyster 


The Problem 


The problem was a comprehensive analysis and syn- 
thesis of research findings and thought on business teacher 
education. 


Procedure 


Two kinds of data on business teacher education were 
collected: (a) research findings and (b) thought. The 
research findings were obtained from 120 abstracts pre- 
pared by the investigator of all the available known re- 
search studies written prior to 1956 dealing with business 
teacher education. The though was obtained from excerpts 
of and/or notes on key thoughts contained in 318 articles 
in the professional (nonresearch) literature written prior 
to July, 1956. The data were studied and classified into 
the categories of business teacher education into which 
they seemed to fall logically. The research findings and 
thought in each category were than analyzed and a synthe- 
sis prepared. The master list of sources of data and 
abstracts of the 120 research studies are included in the 
thesis. 


Summary 


From its beginning approximately 100 years ago in 
private business schools to its present status in colleges 
and universities, business teacher education has made 
much progress. The requirement today of a bachelor’s 
or master’s degree with training in business subjects is a 
distinct improvement over the time when high school grad- 
uates with meager training and/or experience in office 
skills often were employed as business teachers in second- 
ary schools. 

The objectives of business teacher education have been 
defined only generally in the research and professional 
literature. Business teacher education curriculum gener- 
ally include the following components: general education, 
business administration and office skills, and professional 
education (general and specialized). The research dealing 
with business teacher education curriculums, although 
helpful, has not disclosed what should be the nature and 
composition of the curriculums. Much uncertainity still 
exists as to whether business teachers should be prepared 
through a comprehensive program to teach all the business 
subjects commonly taught at the secondary-school level or 
only certain ones comprising of a specialized area of busi- 
ness, such as secretarial studies, bookkeeping, general 
business, or distributive education. 

There is still considerable difference of opinion as to 
what proportion business administration courses and office 
skill courses should each assume in the business teacher 
education program. The kind and quantity of general 





education needed by business teachers has not been the 
subject of research. Some business educators go so far 
as to say that business administration and economics both 
contribute to general education. Professional education 
as a segment in the business teacher education curriculum 
has been questioned. The major criticisms have been as 
follows: too many courses, overlapping subject matter, 
and poor instruction. 

The number of institutions requiring business experi- 
ence of business teachers has increased only slightly in 
the last 30 years even though most business educators are 
of the opinion that business experience is of considerable 
value to business teachers. Graduate study in business 
education has grown tremendously; however, programs 
have not been based on research. Even though some ad- 
vances have been made in the area of administration and 
supervision of business teacher education, many answers 
are needed if real progress is to be realized. 

The research in business teacher education, although 
making some contribution, has had no marked influence on 
business teacher education. The need is apparent for an 
emphasis upon foundation-financed and institutional-con- 
centrated research which will bring into focus the answers 
to broad related problem areas of business teacher educa- 
tion. 513 pages. $6.55. Mic 58-4637 


PROFESSIONAL NEEDS OF TEACHERS OF 
VOCATIONAL AGRICULTURE IN ALABAMA AND 
THEIR IMPLICATIONS FOR IN-SERVICE EDUCATION 


(Publication No. 24,539) 


Robert Wallace Montgomery, Ph.D. 
The Ohio State University, 1952 


The success of the teacher of vocational agriculture 
depends to a great extent upon how well he continues his 
own professional growth and development through the 
various forms of in-service education that are available to 
him. He must apply to his own life the relatively new con- 
cept which recognizes education as a lifelong process. 

The opportunities for growth and development offered to 
the people of the community are dependent upon the pro- 
fessional competencies of the teacher. Because of the 
dynamic nature of instruction in vocational agriculture, it 
is of special importance that the teaching in the field be 
kept abreast of modern developments in both its subject 
matter and its professional procedures. 

As the state’s only institution for the training of white 
teachers of vocational agriculture, the Alabama Polytech- 
nic Institute has the responsibility of providing programs 
of education for teachers in-service. In the past the func- 
tion has often been neglected because of the heavy load in 
pre-service education. However, the opportunity for a 
more comprehensive program of in-service education now 
seems possible. The purpose of the dissertation was to 
formulate such a program with particular reference to the 
Department of Agricultural Education of the Alabama Poly- 
technic Institute. Specific objectives of the study were to 
answer the following questions: 


1. What implications for planning in-service programs 
of education are found in a descriptive analysis of 
the teachers involved? 
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2. What are the expressed needs of the teachers of 
vocational agriculture in Alabama for assistance in 
meeting problems in the professional phase of their 
jobs ? 


. What services or improvements in services do these 
teachers want from the Department of Agricultural 
Education of the Alabama Polytechnic Institute for 
the purpose of further preparing themselves for 
meeting the problems of their profession? 


During the course of this study emphasis was placed 
upon the kind of helps which teachers of vocational agricul- 
ture believe would be most beneficial to them in attacking 
the problem which they realize they face. The problem 
check list and the questionnaire procedures were used for 
the purpose of bringing about teacher participation in 
discovering and attacking their own problems. In this way 
it is believed that in-service education can begin where 
the teachers are in their thinking with respect to their 
needs for help, and that their willing cooperation and active 
participation in a program of in-service education can be 
secured. 


METHOD OF RESEARCH 


The descriptive analysis of the teachers involved in 
this investigation was made from the records in the State 
Department of Education in Montgomery, Alabama, from 
the records in the office of the Department of Agricultural 
Education of the Alabama Polytechnic Institute at Auburn, 
Alabama, and from a questionnaire filled out by the teach- 
ers included in the study. 

The data pertaining to the expressed needs of the teach- 
ers were obtained from a problem check list prepared by 
the author and checked by all of the 252 white teachers of 
vocational agriculture in the state. 

The data pertaining to the services or improvement in 
services desired by the teachers were obtained from a 
questionnaire list and returned by all of the teachers. 

Both a local and national jury were used in developing 
the problem check list and the questionnaire. The author 
prepared the original forms after a review of research 
reports and other writing pertaining to the problem. These 
were reviewed and approved after several revisions, first 
by the local jury, and finally by the national jury. The 
problem check list, containing 368 problem items classified 
in 10 areas, and the questionnaire were then presented to 
all of the 252 white teachers of vocational agriculture in 
the state. All of the forms were returned and included in 
the study. 


SUMMARY AND IMPLICATIONS 


The major aspects of the findings and their implications 
for in-service education are presented in terms of the 
three basic investigations of this study. 


I. Descriptive Analysis of the Teachers. 








1. The location and distribution of teachers in the 
state would seem to be conducive to the use of a 
wide variety of in-service education procedures. 
The teachers were divided into five supervisory 
districts ranging from 38 to 61 teachers per dis- 
trict. The state had an average of 3.8 teachers 





per county. A greater concentration of teachers 
was found in the Northwest and Northeast Districts, 
the average being 4.1 and 4.7 teachers per county, 
respectively. 


. Teaching experience is a basic factor in planning 


a program of in-service education. Twenty per 
cent of the Alabama teachers were in their first 
year of teaching; 29 per cent had from one to five 
years of experience. The data revealed that these 
teachers were rather evenly distributed in all five 
of the supervisory districts. 

The data also revealed that 19 per cent of the 
teachers had 16 or more years of teaching experi- 
ence. Eighty-four per cent of the teachers in this 
classification were located in the three northern 
supervisory districts. Eighty-three per cent of the 
teachers with 16 or more years of teaching experi- 
ence held the Master’s degree. An in-service pro- 
gram of education in the three northern supervisory 
districts should be planned to meet the needs of 
many mature teachers. Since many of these teach- 
ers hold the Master’s degree, procedures other 
than those carrying graduate credit should be con- 
sidered. 


. Seventy-nine per cent of the Alabama teachers 


taught both all-day and adult classes, and only 4.7 
per cent taught a complete program of all-day, 
adult, and young farmer classes. Greater attention 
must be given to the young farmer work in both 
pre-service and in-service education if the Alabama 
teachers are to have complete programs of all-day, 
adult, and young farmer classes. 


. An examination of the educational background of 


the Alabama teachers revealed a high degree of 
“inbreeding,” or lack of opportunities for becoming 
acquainted with out-of-state ideas. Ninety-five per 
cent of the teachers held at least one degree from 
the Alabama Polytechnic Institute, and all of them 
had done some work there. Greater attention 
should be given to the problem by arranging for 
transfer credit and providing for an expanded use 
of visiting professors. 


. Alabama teachers of vocational agriculture were 


making good use of the graduate program as a 
means of continuing their professional growth and 
development. The data revealed that 68 per cent of 
the teachers were enrolled in the Graduate School, 
21 per cent had already earned the Master’s degree, 
and 11 per cent had not started graduate work. 
However, it should be noted that this program was 
not currently reaching 32 per cent of the teachers. 


. In addition to the summer school graduate program, 


60 per cent of the teachers were engaged in county 
in-service programs, 29 per cent in local school 
in-service programs, 25 per cent were taking field 
problems, 6 per cent had enrolled during the year 
in non-credit short courses, 5 per cent took extra- 
mural courses, and 4 per cent took Saturday 
courses. 


. With the exception of a few beginning teachers who 


entered the profession during the school year, 
Alabama teachers had a membership record of 100 
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per cent in the Alabama Vocational Association and 
the American Vocational Assocation. Ninety-six 
per cent belonged to the Alabama Educational As- 
sociation, 88 per cent to the National Educational 
Association, 76 per cent to the Parent-Teacher 
Association, and 41 per cent to the American Farm 
Bureau. 


3. Among the implications suggested by this study 
to persons interested in developing a program of 
in-service education for the teachers of vocational 
agriculture in Alabama are those concerning the 
needs of the teachers for help in solving their 
problems encountered in teaching all-day boys. 
The teachers indicated more than twice as many 
problems in this area as in any of the other nine 


II, Professional Problems Encountered by Teachers of areas included in the study. Twelve of the 30 
Vocational Agriculture in Alabama: problem items checked in the area by 20 per cent 
or more of the teachers were classified under the 














1. Eighty-seven of the problem items were checked 


by as many as 20 per cent of the teachers. The 
10 top-ranking problem items, with the percentage 
of the teachers checking them, were as follows: 


(1) Preparing news articles 66 


(2) Securing adequate funds for oper- 
ating the department 61 


(3) Getting students to keep accurate 
records ol 


(4) Developing long-time supervised 
farming programs with students 00 


(5) Securing an adequate supply of 
bulletins 20 


(6) Providing transportation for field 
trips 00 


(7) Writing feature articles 49 


(8) Making suitable pictures for 
publication 48 


(9) Developing appropriate planning 
bodies such as councils or advi- 
sory committees 48 


(10) Providing adequate farm shop 
space 46 


2. The rank of the 10 problem areas on the basis of 


the average number of problem items in the areas 
that were checked by as many as 20 per cent of the 
teachers were: 


(1) Teaching all-day boys 30 
(2) Advising an F.F.A. Chapter 11 


(3) Providing adequate physical 
facilities 


(4) Maintaining favorable com- 
munity relationships 


(5) Maintaining favorable pro- 
fessional relationships 


(6) Teaching young and adult 
farmers 


(7) Discovering needs and setting 
goals 


(8) Placing and following up stu- 
dents 


(9) Evaluating the program 


(10) Keeping records and making 
reports 





subheading of teaching farm mechanics, five per- 
tained to planning supervised farming programs, 
and five to teaching the lesson. 


. Teaching experience seemed to be a greater factor 
in the number and kinds of problems indicated by 
teachers than did the location of the teachers by 
supervisory districts or the kinds of college de- 
grees held. The beginning teachers seemed to 
have greater difficulty in identifying their needs 
from a problem check list than did the more ex- 
perienced teachers. Beginning teachers checked 
an average of 46 problem items, as compared to 
the group average of 55. However, after one year 
of teaching experience no significant trends could 
be indicated. 


. Evidence presented in this study shows that the 
teachers of vocational agriculture recognize many 
of their professional problems. These problems 
should not be considered all-inclusive, but rather 
a point of initial approach to meet real needs. 
Other techniques for locating problems should be 
used to supplement the opinions of teachers. How- 
ever, in-service education for teachers will be 
effective only if it is problem-centered, if it meets 
real needs, and if it contributes to a clearer defi- 
nition of problems and the recognition of needs for 
improvement. 


III. Services or Improvement In Services Desired by 
Teachers for Expanding Opportunities in In-Service 
Education: 























1. The teachers were asked to list, in order of effec- 
tiveness, 10 in-service education procedures re- 
gardless of who was responsible for their promo- 
tion. Their answers ranked by weighted ratings 
given to each of the 10 places were as follows: 


(1) Graduate work 7.52 
(2) Subject matter services 7.02 
(3) Supervisory services 6.82 
(4) Conferences 6.63 
(5) Non-credit short courses 6.56 


(6) Literature (other than pro- 
fessional subject matter serv- 
ices) 


(7) State periodicals (timely sug- 
gestions, news letters, etc.) 


(8) Technical services (research 
workers, college teachers, ex- 
tension and commerical specialist) 5.42 
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(9) Local programs of in-service 
education for all teachers 5.28 


(10) Assistance in evaluations 4.54 


. Although the teachers were in general agreement 
that graduate work was their most effective re- 
source for in-service education, they did have 
some significant opinions as to the operation of this 
program. The most popular type of graduate work 
was the special six-week summer term planned 
especially for teachers, Extramural courses had 
almost as much respect, and Saturday classes were 
highly regarded by the few teachers living near the 
campus. The field problem had the least respect 
of any of the Graduate School procedures, although 
it was still more popular than were five of the non- 
credit procedures. 


. Fifty-three per cent of the teachers preferred the 
special six-week summer graduate program, with 
teachers attending on alternate years, and 21 per 
cent preferred the three-week courses with attend- 
ance each summer. 


. Seventy-five per cent of the teachers thought that 
the first six-week term of the summer quarter was 
the best time for holding the special summer grad- 
uate courses. 


. Seventy-five per cent of the teachers wanted gradu- 
ate course offerings to be about equally divided 
between professional and technical courses. 


. Sixty-nine per cent of the teachers wanted technical 
courses in the graduate program that approached 
their problems through a combination of practical 
and scientific instruction of an applied nature. 


. Eighty-one per cent of the teachers would attend an 


extramural course if one should be taught within 
reasonable driving distance. 


. This investigation revealed a strong demand for 


subject matter services. These services, in order 
of their popularity, were lesson plans, list of mate- 
rials, visual aids, reference materials, and instruc- 
tion in using materials. 


. Ninety-five per cent of the teachers though that a 
follow-up service should be offered by the Depart- 
ment of Agricultural Education. Ninety-one per 
cent wanted personal visits after the first year. 
Respect for such visits increased with teaching 
experience. 


. Fifty-one per cent of the teachers thought that 


group conferences were very helpful, and 46 per 
cent thought them worthwhile. The county or small 
group conferences, district. conferences, and state 
conferences ranked in that order with the teachers 
as to effectiveness as in-service procedures. The 
teachers very definitely preferred conference 
programs built around group participation rather 
than speakers or staff domination. Seventy-four 
per cent of the teachers preferred committees and 
small group work. | 


. Seventy-one per cent of the teachers thought that 
short courses of a non-credit nature should be 
arranged for them. They also thought that these 





short courses should be held at convenient locations 
over the state. Forty-seven per cent of the teach- 
ers wanted about the same amount of emphasis to 
be given to professional and technical courses, 

27 per cent wanted mostly technical courses, and 
14 per cent wanted mostly professional assistance. 
Teachers with 11 years or more of teaching expe- 
rience gave approximately twice as much support 
for these courses as did the other group. 


. Ninety-eight per cent of the teachers said that they 
would like to receive a service letter or periodical 
covering development in vocational agriculture in 
the state. 


. Sixty-five per cent of the teachers thought that the 
Department of Agricultural Education should fur- 
nish assistance in local evaluations and research. 


. In view of the varied nature and wide scope of 
problems shown to be of vital concern to the teach- 
ers who participated in this study, it should be 
obvious that no single approach to in-service edu- 
cation would be sufficient. All teachers, regardless 
of their previous education, experience, or location, 
must grow professionally in the field if they are to 
meet the demands of a democratic society. Con- 
sequently in-service education should be conducted 
for individuals. Many types of in-service education 
must be offered. Collectively they must reach all 
phases of the many functions of the teachers in- 
volved. All of them should be pointed to the objec- 
tive of awakening teachers to their needs and to 
making them, through their own initiative, increas- 
ingly proficient in defining and solving their own 
problems. 


RECOMMENDATIONS 


Recommendations made with reference to the Depart- 
ment of Agricultural Education, the State Supervision of 
Vocational Agriculture, and to the Administration of the 
Alabama Polytechnic Institute, included the following: 


1. A committee composed of representatives from the 
teachers, the state supervisors, and the teacher 
trainers should be organized for the purpose of 
promoting studies, suggesting services, and coordi- 
nating the operation and evaluation of the program 
of in-service education. 


. Provisions should be made for sharing and exchang- 
ing ideas with teachers in other states. Some 
suggested possibilities are allowing for transfer of 
resident credit between graduate schools, exchange 
of staff members, and the employment of visiting 
professors for summer terms. 


. It is recommended that provisions be made for 
the regular publication of a state periodical for 
the purpose of keeping teachers informed of the 
various trends and developments in their pro- 
fession. 


. It is recommended that the State Department of 
Education examine the possibilities and problems 
involved in young farmer work and that the State 
Program of Vocational Agriculture be adjusted to 
meet the needs indicated. 
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0. It is recommended that the Alabama Polytechnic 
Institute take the initiative in stimulating thought 
and action on the problem of providing a comprehen- 
Sive cooperatively planned, long-range program of 
in-service education for teachers in all fields. 


6. A comprehensive program of in-service education 
for teachers of vocational agriculture must include 
technical as well as professional assistance. It is, 
therefore, recommended that ways and means be 
found for providing technical assistance in extra- 
mural courses, in short courses, and in other pro- 
cedures required for meeting the needs of teachers. 

441 pages. $5.65. Mic 58-4638 
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GROWTH OF ELEMENTARY-SCHOOL TEACHERS 
IN ARITHMETICAL UNDERSTANDINGS 
THROUGH IN-SERVICE PROCEDURES 


(L. C. Card No. Mic 58-565) 


Lonie Edgar Rudd, Ph.D. 
The Ohio State University, 1957 


Many elementary-school teachers in service lack an 
understanding of the basic concepts of arithmetic, and 
consequently are unable to teach arithmetic to children in 
a meaningful manner. It was the purpose of this study 
(1) to develop in-service procedures likely to promote 
growth in arithmetical understandings among groups of 
elementary-school teachers; (2) to determine, if possible, 
the extent to which procedures used were effective; and 
(3) to recommend procedures for a program of in-service 
education intended to improve arithmetic teaching in the 
elementary school. 

Fourteen groups of teachers in service (116 teachers) 
were given a test of basic mathematical understandings. 
The test was administered on a completely voluntary basis, 
and served the two major purposes of inventorying the 
arithmetical understandings of the teachers and of moti- 
vating the teachers to participate in an in-service program 
which would be likely to help correct some of their defi- 
ciencies. 

The in-service procedures centered around an eight- 
session course, given within each of four school systems 
and devoted to the development of seventy-two arithmetical 
understandings. Thirty teachers participated in the course, 
which was held weekly in two schools and semi-weekly in 
two other schools. 

The course was designed for teachers of the first six 
grades. It made use of a variety of materials, including 
manipulative objects, diagrams, charts, guide sheets, 
Chalkboard, sheets of scratch paper, and books and pam- 
phlets. The procedures included demonstrations, explana- 
tions, teacher participation, and group discussions. 

The effectiveness of the in-service course was meas- 
ured by means of the following instruments: (1) a test of . 
basic mathematical understandings, (2) teacher confer- 
ences in which a list of guide questions was utilized, 

3) teacher questionnaires, (4) teacher summaries, (5) ob- 
servation check lists based upon classroom visitations, 





and (6) teacher opinion check lists. Strong emphasis was 
placed upon the improved classroom procedures of these 
teachers as a measure of their growth in arithmetical 
understandings. : 

The following conclusions and recommendations resulted 
from the study: 

1. Teacher growth in arithmetical understandings may 
be produced by means of the procedures used in an in- 
service course of this kind. 

2. It is advisable to use several means for measuring 
teacher growth in understandings since such growth is a 
slow process which does not lend itself readily to objective 
measurement, 

3. A very effective means of evaluating an in-service 
course is a written summary of the course prepared by 
each teacher. 

4. It is probable that at no level of pre-service or in- 
service education is the content of a course in the basic 
concepts of arithmetic more effectively dealt with than at 
the local level in close proximity to the elementary-school 
classrooms. 

5. An inventory of the basic arithmetical understandings 
of teachers is strongly recommended as an initial step in 
an in-service program. 

6. An in-service course in arithmetic should focus 
attention upon teaching the basic concepts through an expe- 
riential approach designed to promote teacher confidence 
in working with numbers. 

7. The course should utilize basic classroom materials 
for teaching arithmetic, and strong emphasis should be 
placed upon the adaptation and application of the materials 
and procedures of the course to the elementary-school 
classrooms. 

Teacher growth in arithmetical understandings was 
produced by means of a program of in-service education 
which also helped teachers to develop their own basic con- 
cepts of arithmetic. 284 pages. $3.65 


THE EDUCATION IN OHIO OF PROSPECTIVE 
TEACHERS OF HIGH-SCHOOL ENGLISH: 
ITS PRESENT STATUS AND 
PROPOSALS FOR FUTURE DEVELOPMENT 


(L. C. Card No. Mic 58-705) 


Paul William Scheid, Ph.D. 
The Ohio State University, 1991 


The Study Outlined 


The teacher is the dominant influence in any educational 
program. This fact cannot be emphasized too often or too 
strongly. The kind of curriculum organization in the 
school, the type of administration, the variety of physical 
facilities, the quality of instructional supplies and mate- 
rials--all these are significant, but they become the effec- 
tive instruments of education only through the work of 
teachers. The same facilities and conditions may be 
turned to quite different educational ends by teachers with 
different purposes, insights, and abilities. In brief, all 
the steps taken to provide an educational program succeed 
or fail largely in terms of what teachers do when they 
work with pupils. 
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The problem of this study concerns the education of 
young men and women who are preparing to teach English 
in the secondary schools of Ohio. The significance of the 
teacher of English in the educational program is apparent 
when one considers the characteristics of English as a 
subject field in the secondary curriculum. Among all the 
secondary-school subjects, English is the most complex 
in the opinion of many individuals, including the writer, 
because of its ramifications, the indefiniteness of its 
boundary lines, and the fact that “English” includes not 
only the substance of what is to be taught but also the lan- 
guage in which teaching is carried on. The ultimate purpose 
of this investigation is, therefore, to discover what special 
competencies are needed by teachers of English, in view 
of the complexity of their task; to ascertain to what degree 
certain teacher-education institutions in Ohio are develop- 
ing these special competencies; and, finally, to offer 
proposals or suggestions for future development ‘of teacher- 
education programs in Ohio through which these compe- 
tencies are likely to be developed to a high degree. 

There are, however, several preliminary inquiries into 
the subject of the whole secondary-school curriculum that 
must be made before one investigates the education of 
teachers. In fact, it is within the secondary-school problem 
that the writer projects his investigation into the education 
of teachers of English. 

Following an introduction to the problem, the study 
continues with an examination of the place of secondary 
education in American society; the effects of existing 
social, racial, economic, and political conditions and trends 
upon young people in school. In accordance with evidence 
secured, the writer proposes objectives for the secondary 
school in order that it may provide adequately for the 
needs of contemporary youth. Chapter III is a review of 
some of the most acceptable ideas dealing with the teaching 
of English in secondary schools. On the basis of what these 
proposals signify for the teaching of English, certain gen- 
eral principles are stated for conducting an English pro- 
gram which will achieve the objectives of the secondary 
school. 

The matter of education of prospective teachers of 
high-school English is considered next. Nine criteria are 
proposed in which specific knowledges, understandings, 
abilities, and skills are named which the teacher of English 
needs in assuming his role as it has been characterized in 
Chapters II and III, and on the basis of which programs of 
education of prospective teachers of English as they now 
exist in twenty-one selected teacher-education institutions 
in Ohio are evaluated. Next, the three principal elements 
of existing curriculums for teachers of English are in- 
spected: (1) basic requirements for graduation, in Chapter 
V, (2) programs in professional education, in Chapter VI, 
and (3) programs in English subject matter, in Chapter 
Vil. A brief summary of the programs appears in Chapter 
VIII. In Chapter IX, the writer evaluates the programs 
viewed totally according to the nine criteria. The conclud- 
ing chapter offers proposals for future development of 
programs in accordance with the results of the evaluation. 

The twenty-one teacher-education institutions in Ohio 
selected by the writer for the study are the following: 


at Akron 

at Berea 

at Bowling Green 
at Columbus 

at Cincinnati 


Akron, University of 
Baldwin-Wallace College 
Bowling Green State University 
Capital University 

Cincinnati, University of 





Dayton, University of 
Denison University 

Hiram College 

Kent State University 
Miami University 

Mount Union College 
Muskingum College 
Oberlin College 

Ohio State University, The 
Ohio University 

Ohio Wesleyan University 
Otterbein College 

Toledo, University of 
Western Reserve University 
Wittenberg College 
Wooster, College of 


at Dayton 

at Granville 
at Hiram 

at Kent 

at Oxford 

at Alliance 

at New Concord 
at Oberlin 

at Columbus 
at Athens 

at Delaware 
at Westerville 
at Toledo 

at Cleveland 
at Springfield 
at Wooster 


The Secondary School and the English Curriculum 


Any program of secondary education takes its broad 
objectives and fundamental philosophy from the nature and 
philosophy of the society in which it exists. It follows that 
secondary education in a republic must not only develop 
ideals and attitudes harmonious with principles of democ- 
racy but must also educate young people for intelligent 
citizenship. 

The relations between school and society are signifi- 
cant enough in a period of relatively little social change. 
In a time of profound social change--like the present--the 
relationship is even more significant because society is 
not all of one piece. Both old and new social elements are 
to be found side by side--and frequently in competition with 
one another for survival. Teachers need to be on guard at 
such a time against making the school a repository of out- 
worn ideas, ideals, and skills. It becomes their task to 
keep the school up to date and to shape the educational 
program in such a way as to influence the form and direc- 
tion of social development. If the school is to be a con- 
structive influence in a period of social transformation, 
the teaching profession must know what changes are occur- 
ring in such aspects of society as the economic system, 
the value-system, home and community life, and occupa- 
tional activities. It must also understand the tasks these 
changes set for the school. 

Individual leaders and professional organizations con- 
cerned with the problems of education have been aware of 
these changes in American society and of their possible 
effects upon schools. They have, accordingly, made vari- 
ous proposals as to how secondary education may meet its 
new responsibility adequately. For the most part, these 
are based on two premises: (1) education is a process of 
growth and development taking place as a result of the 
interaction of an individual with his environment, both 
physical and social; and (2) the school needs to make 
free and courageous use of productive and critical intel- 
ligence. 

On these grounds the writer states certain purposes of 
education which suggest the direction in which secondary 
education may move in order to function effectively. They 
are as follows: | 

1. Secondary education should instill in youth a strong 
faith in the principles of democracy. 

2. Secondary education should develop in all youth the 
full meaning of respect for personality. 

3. Secondary education should develop in youth the 
ability to think. 
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4. Secondary education should see that every youth has 
the skills and knowledge he needs wherewith to improve 


his social and economic status to the limit of his capacities. 


5. Secondary education should offer youth opportunities 
to develop personal interests and to enrich their personal- 
ities through participation in leisure-time interests and 
scientific expression. 

Individual leaders and professional organizations con- 
cerned with the teaching of English in secondary schools 
agree that the democratic way of life can function success- 
fully only if it can function through language communica- 
tion--the ability on the part of people to speak, to read, to 
write, to listen intelligently. A workable democracy pre- 
supposes universal literacy, the ability to learn from 
others through reading and to communicate one’s thoughts 
and feelings to others through speaking and writing. In 
brief, the goal of English instruction in the American 
democracy should be to promote literacy and the use of 
the spoken and written word for high purposes. 

General guiding principles to be observed if the English 
program is to attain the general purposes of secondary 
education set forth in the study are as follows: 

1. The secondary-school curriculum in English should 
consist of every kind of language experience significant in 
the life of the individual. 

2. Some method of selecting language experiences is 
necessary in organizing the English curriculum: perhaps 
the making of an inventory of life experiences in speech, 
writing, reading, and listening. 

3. Since language is a social activity--a nexus of acts, 
habits, attitudes, and skills--it follows that learning lan- 
guage and learning to improve in its use proceed through 
social activity. 

4. “Literature should be treated in the English class- 
room approximately as it is treated by intelligent readers 
in life.”? 

0. Literature for any given group of pupils should be 
chosen with reference to their interests, needs, experien- 
tial and social backgrounds, and prospective future lives. 

6. The co-operation of all teachers in the school in 


demanding the constant use of effective language expression 


is essential. 
7. The use of radio and motion pictures is indispensa- 
ble in the English program. 


Criteria for Evaluation of Teacher-Education Programs 


If a program of education for prospective teachers of 
high-school English is to develop the competencies implicit 
in the statement of purposes of secondary education and of 
the general guiding principles for conducting the English 
program in secondary schools, it must meet fully the terms 
of the following criteria. 

1. The prospective teacher of English should possess 
a-basic philosophy of education which gives him a sense of 
purpose and direction for secondary education in a republic 
and an understanding of its implications for the teaching of 
the English studies. 

2. The prospective teacher of English should possess 
(1) an insight into the process of growth and maturation in 


adolescence; (2) an awareness of the basic needs, problems, 


and interests of adolescents; and (3) competence in em- 
ploying techniques for discovering and utilizing these 
factors in planning and administering the learning activities 
in the English studies appropriate to each level of adoles- 
cent development. 





3. The prospective teacher of English should possess 
insight into the unique function of each of the areas of 
knowledge in contributing to the achievement of the second- 
ary school. 

4. The prospective teacher of English should possess 
understanding of the racial, social, religious, and political 
forces of the community and of their influence on the life 
of the student, the total curriculum, and the English studies. 

dS. The prospective teacher of English should possess 
(1) awareness of the resources of the community (institu- 
tions, organizations, and agencies) and how they may be 
utilized to enrich the English program, and (2) the compe- 
tence to participate effectively in community groups in 
order to relate their activities more directly to the English 
program in the school. 

6. The prospective teacher of English should possess 
a knowledge of a wide range of literary materials suitable 
for meeting the group and individual needs, interests, and 
capacities of high-school youth. | 

7. The prospective teacher of English should possess 
a secure knowledge and insight into the functioning of the 
fundamental language processes and the part they play in 
effective language use. 

8. The prospective teacher of English should possess 
the ability to organize learning activities in the literary 
and compositional aspects of the English program so as to 
provide for the individual differences (needs, interests, 
and capacities) of students. 

9. The prospective teacher of English should possess 
the ability to direct one or more areas of student activities 
generally associated with the English program. 


Teacher Education in Ohio for the Prospective 
Teacher of High-School English 


Basic Requirements for Graduation 


All students who are candidates for degrees in the 
twenty-one institutions devote most of their freshman and 
sophomore years to courses required for graduation and 
commonly regarded as contributing to their general or 
liberal education. Varying somewhat in the number of 
academic hours required, the common subjects are fresh- 
man composition, social sciences, natural and physical 
sciences, and physical education. Twelve of the twenty-one 


_ institutions require a course in introduction to literature. 


Eleven require a course in general psychology; eight, in 
speech; seven, in religion or the Bible; six, in fine arts 
and in modern language; five, in philosophy; three, in 
logic; two, in mathematics; and one, in a course entitled 
the Humanities. 


Professional Education 


In accordance with regulations set forth by the State of 
Ohio Department of Education, the candidate for certifica- 
tion in any one of the standard high-school subjects must 
complete satisfactory work in a minimum of seventeen 
hours in the courses in professional education listed below: 


2--3 semester hours 
2--3 semester hours 


Educational Psychology - - - - 
Principles of Teaching 
(or Education) 
School Administration, Or- - - 
ganization or Management 
Methods of Teaching 
Student Teaching 
(Grades VII --XII) 


2--3 semester hours 


2--3 semester hours 
3--5 semester hours 
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Electives to make a minimum of seventeen semester 
hours of professional credit from the following or 
pertinent courses: history of education, tests and meas- 
usement, educational sociology, secondary education, 
introduction to education, and philosophy of education. 


The credit requirements of the twenty-one institutions 
in professional education--in most cases--exceed the 
courses required by the State. The additional courses 
include introduction to education in ten institutions; tests 
and measurement in four; history of education in three; 
and philosophy of education in one. One institution requires 
that its students who plan to teach must demonstrate cer- 
tain standards pertaining to general culture, a knowledge 
of contemporary affairs, participation in a “field experi- 
ence,” adequacy of speech and hearing, writing skills, 
health. They must, moreover, be rated as at least “satis- 
factory” as candidates for teaching by an adviser. All 
institutions regard student teaching as a highly significant 
single part of the prospective teacher’s professional edu- 
cation. Four institutions provide off-campus facilities for 
student teaching in which students assume relatively full 
responsibility for a full day’s teaching throughout a period 
of several weeks. 

There are other courses which a student may elect 
according to his professional goals, interest, and time. 
These are: guidance and counseling, in eight institutions; 
educational sociology, in six; adolescent psychology, in 
five; audio-visual education, in four; school library, in 
two. Two institutions offer elective courses especially for 
prospective teachers of English (in addition to required 
courses recognized by the State as methods of teaching) 
which may be designated as professionalized subject-matter 
courses. These courses deal with literary materials for 
English and social studies and with language-composition 
materials for high-school pupils. 


Programs in English 


The minimum requirement for certification in English, 
as stipulated by the State of Ohio Department of Education, 
is as follows: 


English 15 semester hours 
Including appropriate courses which guarantee compe- 
tence in oral and written English, and familiarity with 
representative prose and poetry selected from the 
writings of leading English and American authors. 


As defined by each of the twenty-one institutions, the 
“teaching major” in English is more extensive and specific 
than the minimum acceptable to the State, and approximates 
or is identical with the major in English designed for stu- 
dents who do not plan to teach English in secondary schools. 
The courses most commonly required of the student whose 
major is English are a survey course in American litera- 
ture (sixteen institutions); a survey in English literature 
(fourteen;) Shakespeare (sixteen); late nineteenth century 
or Victorian (eight); and contemporary American and 
English literature (four). Three institutions require ad- 
vanced courses in language and composition. Individual 
institutions require courses in any one or several of the 
following fields: specific periods in English and American 
literature, types of literature, individual writers in Amer- 
ican and English literature, and world or general literature. 
Elective courses are also provided by individual institu- 
tions in these same fields. 





Evaluation of Programs 


The evaluation of the programs viewed totally in terms 
of the nine criteria falls on a five-point rating scale: 

1. The programs fail to meet the criterion. 

2. The programs meet the criterion to a limited degree. 

3. The programs meet the criterion to an intermediate 
degree. 

4. The programs meet the criterion to a relatively 
high degree. 

9. The programs meet the criterion fully. 

The final evaluation of the programs viewed totally in 
terms of each of the nine criteria is based upon the writer’s 
investigation of each of the three phases of the programs, 
from which he determines (1) the actual percentage of 
students seeking certification in English who are directly 
provided with learning experience which meet the terms 
of each criterion; and (2) his own general judgment as to 
how learning experience, although not directly related to 
the criterion being evaluated, may help somewhat in meet- 
ing its terms. 

The results of evaluation reveal that Criterions I, IV, 
V, and VII are met to a limited degree; Criterions I, VI, 
and VIII are met to an intermediate degree; the programs 
fail to meet Criterions III and IX. They do not meet any 
one of the criteria to a relatively high degree and do not 
meet fully the demands of any one criterion. 


Proposals for Future Development of Programs 


In order that the terms of the nine criteria may be met 
fully, the writer recommends that each of the twenty-one 
institutions adopt the following proposals: 

1. Maintain existing basic requirements for graduation 

2. Require that each student, to be eligible for certifi- 
cation in English, take work in the following professional 
courses in education: 


Philosophy of Education 
Growth and Development of 
the Adolescent 
Principles of Language for 
Teachers English 
Teaching of the English Studies - - - 6 semester hours 
Professional Laboratory Ex- - - - 8 semester hours 
periences 
(providing off-campus residence ina 
designated community for a period of 
no less than nine weeks, during which 
time the student engages in full-time 
student teaching and participates as 
actively as possible in extra-class and 
in community and school-community 
activities) 


3. Require that each student, to be eligible for certifi- 
cation in English, take work in the following English sub- 
ject-matter courses: 


6 semester hours 
6 semester hours 
6 semester hours 


American Life in Literature - - - - 
English Life and Literature - - - - 
Masterpieces of World Literature - 
(other than American and British) 
Contemporary American 
Literature 


6 semester hours 


The writer proposes these courses in the three areas 
as a minimum only. He suggests that students take elective 
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courses .in each of the three areas according to their own 
interests, backyrounds, and needs. 365 pages. $4.70 


1, Seely, Howard Francis, Lectures in Education 670, 
The Ohio State University, Spring Quarter, 1946. 

Abstract published by special arrangement with The 
Ohio State University. 


A PROFESSIONALIZED COURSE IN SCIENCE 

FOR PROSPECTIVE ELEMENTARY TEACHERS 

ENROLLED IN THE TWO-YEAR CURRICULUM 
AT IOWA STATE TEACHERS COLLEGE 


(L. C. Card No. Mic 58-616) 


Jerry A. Shannon, Jr., Ed.D. 
Cornell University, 1957 


The purpose of this study was to develop an integrated 
one-year professionalized course in science for prospec- 
tive elementary teachers enrolled in the two-year curric- 
ulum at Iowa State Teachers College. 

The need for such a course was determined by inves- 
tigating the high school science background of 535 students 
enrolled in the two-year curriculum, who were members 
of the author’s classes in science for elementary teachers 
during five quarters of the academic years 1953-1954 and 
1954-1955. Data were collected from the section“Previous 
Work in High School Science” of a form known as the Stu- 
dent Record Form filled out by all students. The results 
indicated an extremely varied background in high school 
science both in number of courses and in fields of science. 

Part II of the study dealt with the determination of the 
content, organization, instructional procedures, and in- 
structional materials of the course through a series of 
surveys. A survey of the science courses now offered 
indicated that: 


1. The syllabus of each of the courses included specific 
objectives and an outline of content. 


. The concepts upon which the courses seemed to be 
based could be used as a checklist to help to deter- 
mine the content of the proposed course. 


. Some of the content could best be offered as follows: 


a. At intervals throughout the year 
b. At particular times during the year 
c. At any time during the year 


. Each course had a definite time allotment. 


9. The syllabus of each course offered a variety of 
instructional materials. 


. The syllabi of two of the courses included a limited 
number of instructional materials. 


A survey of certain courses of study in science for 
elementary schools indicated that: 


1. A great number of concepts included deal with as- 


pects of both the physical and the biological sciences. 


. The concepts can be categorized into specific areas 
of integration of the physical and the biological 
sciences. 





3. Many concepts deal with multiple interrelationships 
between the physical and the biological sciences 
which indicated the need for a subject matter area 
to be called Ecological Relationships to be added to 
the proposed course and to be presented at different 
times during the year to emphasize certain inter- 
relationships. 


A survey of certain elementary science textbook series 
indicated that concepts dealing with both the physical and 
the biological sciences formed a basis of much of the 
content of each of the series. 

A survey to discover whether courses similar to the 
one proposed were offered in comparable-sized state 
supported teacher training institutions in the same geo- 
graphic region as Iowa yielded negative results. 

A survey of current research to determine the thinking 
on such a course as the proposed one indicated that no 
pertinent discussions had been published within the period 
of time investigated. 

Part III was devoted to the presentation of a proposed 
course based on results of procedures described in Parts 
Iand Il. The course is an integrated professionalized 
course designed to meet two single and two double labo- 
ratory periods per week for one year. It includes all the 
content of the present courses as well as additional content. 
The biological topics except The Health of the Human have 
been arranged on a seasonal basis to provide a maximum 


‘opportunity to note natural relationships and for direct 


experiences by students. It is organized into 15 units of 
varying length each of which contains the following sections; 
content, laboratory and field exercises, instructional mate- 
rials, and elementary school application. The number of 
periods in each unit is divided equally between content 
(single periods) and laboratory and field exercises (double 
periods) to provide a maximum opportunity for direct 
experiences. 250 pages. $3.25 


PREDICTING JOB SATISFACTION 
OF FIRST YEAR TEACHERS 


(Publication No. 23,393) 


Curtis Ronald Stafford, Ed.D. 
University of Illinois, 1957 


The relation of personality needs, placement factors, 
and student teaching performance to job satisfaction of 
first year teachers was studied in a sample of 162 student 
teachers. A guiding principle was that job satisfaction is 
a joint function of need strength and fulfillment. 

A review of the literature showed the following inde- 
pendent variables were employed in studies of job satis- 
faction: disparity between actual jobs available and ideal 
job as described, administrative policies and practices, 
suitability of measured interests and mental ability, and 
need fulfillment. 

Data on placement factors were gathered by a ques- 
tionnaire designed for the study. Personality needs were 
determined by administering the Edwards Personal Pre- 
ference Schedule. Student teaching performance was based 
on the ratings of the supervisors of student teaching. Job 
satisfaction was measured on the satisfaction scale 
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incorporated in the Office of Teacher Placement Follow-up 
Questionnaire. 

The Edwards Schedule was administered in May, 1955. 
At the same time, student teachers were asked to select 
and rank the four most important factors of nineteen deal- 
ing with considerations in teacher placement. The selected 
factors were submitted to them in September with the 
request to indicate the degree of placement factor fulfill- 
ment. One hundred fifty-four returns were obtained from 
a mailing of 155. Job satisfaction measures were obtained 
from 74 of the 79 still teaching in April, 1956. 

The statistics used were enumeration (chi square), 
rank order correlation (Kendall’s tau), and bi-serial r. 
The major findings of the study were: (1) Job satisfaction 
was dependent upon fulfillment of placement factors. 

(2) Job satisfaction was not predicted by personality needs 
as reflected by the Edwards Schedule. (3) Placement 
factors in and of themselves did not predict either job 
satisfaction or entrance to the teaching profession. (4) Stu- 
dent teaching performance did not predict entrance to the 
profession. (5) Best student teachers were no more likely 
to have their placement expectations met than were poorest 
student teachers. (6) Personality needs of the Edwards 
Schedule did not predict student teaching performance. 

(7) Eight items of the Edwards Schedule which held up 
under cross-validation in differentiating between best and 
poorest student teachers should be studied as predictors 

of student teaching success over a full range of student 
teachers. 109 pages. $2.00. Mic 58-4639 


SUPERVISORY ASSISTANCE NEEDED 
AND RECEIVED BY BEGINNING ELEMENTARY 
DEGREE TEACHERS IN KANSAS, 1955-1956 


(Publication No. 22,641) 


Harlan J. Trennepohl, Ed.D. 
University of Colorado, 1956 


Supervisor: Professor H. H. Mills 


The purpose of this study was to investigate the ade- 
quacy of supervisory assistance for beginning elementary 
degree teachers in Kansas during the school year, 1955- 
096. Particular attention was directed toward ascertaining 
_ the amount of help needed and received in selected areas 
of supervisory assistance. Attention was also given to 
ascertaining supervisory techniques and procedures which 
were needed and used in providing assistance. Secondary 
purposes of the study were to examine possible relation- 
ships between the adequacy of supervisory assistance and 
selected situational factors, to discover whether super- 
visory assistance was a major factor in the retention of 
first-year teachers, and to identify the major problems of 
beginning elementary degree teachers in Kansas. 

Data were obtained from a survey of related literature, 
from interviews with a group of teachers new to a selected 
school system, from questionnaires to a selected jury of 
Kansas supervisory personnel, from questionnaires to 
beginning elementary degree teachers, and from question- 
naires to the supervisors of the beginning teachers. The 
fact that this problem had not been investigated in Kansas, 





the interest expressed by personnel initially contacted, and 
the current concern with teacher supply and demand indi- 
cated the value of a study of this nature. 

Ninety-one per cent of the twenty-three new teachers 
selected were interviewed; 96 per cent of 27 Kansas super- 
visory personnel invited to serve as a jury of experts re- 
plied; 51 per cent of the 325 beginning elementary degree 
teachers in Kansas during 1955-56 responded; and 73 per 
cent of the responding teachers’ 138 supervisors returned 
questionnaires. 

In the questionnaire survey, teachers and their super- 
visors were asked to express opinions concerning help 
needed and help received, or given, by checking sixty-one 
items according to a six-point scale. The opinions of both 
teachers and supervisors indicated that in the state asa 
whole, in all areas of questioning, more help was needed 
than was received or given. Supervisors consistenly rated 
both help needed and help given more highly than did be- 
ginning teachers, but the pattern of differences between 
help needed and help received was quite similar in the 
ratings of both groups. Assistance was most nearly ade- 
quate in the areas of understanding the community and 
developing professional relationships; it was least adequate 
in the areas of understanding classroom responsibilities 
and becoming oriented to the school system. Particular 
kinds of assistance which were especially needed, and little 
received, were help in planning activities for both dull and 
bright pupils, help in developing and maintaining a workable 
concept of discipline, and help in learning how to conduct 
successful interviews or conferences with parents. Tech- 
niques which were most helpful, and most used, were pre- 
planning sessions before the opening of school in the fall, 
individual conferences, faculty meetings, handbooks and 
directories, special bulletins, group conferences, and 
professional associations. Techniques which supervisors 
and teachers thought were needed, but used less often, 
included educational films, classroom observations by the 


. supervisor, workshops for teachers, teacher visits to other 


schools, and demonstration teaching. 

Some beginning teachers, in some school systems, 
expressed opinions indicating that supervisory assistance 
was very nearly adequate; other teachers in other systems 
indicated that assistance was extremely inadequate. There 
was considerable variability of response. Little or no 
relationship between the adequacy of supervisory assistance 
and factors of grade level, size of classes, size of school, 
and type of responsibilities of supervisory personnel was 
found. It was assumed, therefore, that other factors out- 
side the limits of this study were operating to account for 
the variability of responses. 

Supervisory assistance was not a major factor in the 
retention of beginning teachers, according to the response 
to a direct question in the survey instrument. Only one- 
fourth of the responding teachers stated that the kind of 
supervisory assistance received during the first year had 
influenced their decisions to remain or leave the pro- 
fession. 

Two major problems of beginning teachers were devel- 
opment and maintenance of a workable concept of discipline 
and provision for individual differences. Other problems 
ranking in the first ten were concerned with pupil evalua- 
tion, understanding school rules and regulations, gaining 
general school information, understanding the school’s 
philosophy, acquaintance with the curriculum, knowing the 
organization of the school system, learning the use of 
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school equipment, and becoming familiar with the school 
plant. 254 pages. $3.30. Mic 58-4640 


A FIELD FOLLOW-UP STUDY OF 
BEGINNING SECONDARY-SCHOOL TEACHERS 


(L. C. Card No. Mic 58-578) 


Margaret Alice Vesey, Ph.D. 
The Ohio State University, 1957 


The study was an attempt to determine the effectiveness, 
problems, satisfactions, and adequacy of preparation of 
beginning teachers as revealed through interviews with 
o7 recent graduates of the College of Education, The Ohio 
State University, and with their immediate administrative 
superiors. The teachers, who were located in central 
Ohio, instructed in the academic and special fields at the 
secondary-school level, and were in a second, third, or 
fourth year of experience. 

The sample population was shown to be representative 
of the larger group of teachers who were teaching outside 
central Ohio in terms of (1) major field, (2) percentile on 
the Ohio State Psychological Examination, (3) student- 
teaching grade at the secondary level, and (4) cumulative 
point hour at the time of graduation. Since the beginning 
teachers were employed in a metropolitan area near a 
large state university, there may have been an unmeasured 
selectivity in the sampling. 

The questionnaire-interview form was the instrument 
used in the visitations with the beginning teachers and 
their administrative superiors. Only slight modifications 
were made in the two forms used. 

Teacher effectiveness was based upon opinions rather 
than upon behavioral information. The teachers and ad- 
ministrators estimated teacher effectiveness on identical 
sets of thirty-one items which covered (1) the classroom 
situation, (2) other school responsibilities, (3) profes- 
sional relationships, and (4) community and social rela- 
tionships. The beginning teachers evaluated the staff 
personnel policies and conditions in their schools, reported 
the kinds and quality of help given them on the job, and 
commented upon the adequacy of their undergraduate 
preparation. 

The following conclusions were reached from the find- 
ings in this study: 

1. Teachers in their second, third, or fourth year of 
experience consider themselves highly effective members 
of the teaching profession. 

2. The school administrators are quite satisfied with 
the quality of the performance of these teachers. 

3. There is a definite positive relationship between 
self-ratings and administrators’ ratings of teacher effec- 
tiveness. 

4. The majority of these teachers are satisfied in their 
particular situations. 

9. Additional undergraduate courses would have bene- 
fited the majority of the teacher graduates, particularly 
subject-matter courses, special methods, and a course in 
school administration. 

6. Beginning teachers named fellow teachers and ad- 
ministrators as sources of special helpfulness. 





7. The opinions of teachers and administrators con- 
cerning teacher success and satisfaction offer one means 
of judging the effectiveness of a teacher-education pro- 
gram. 

Six conclusions were derived from the findings in this 
research and from allied studies which have been reported 
in the pertinent literature for the past ten years: 

1. Beginning teachers feel least secure in (a) meeting 
individual differences, (b) handling discipline, (c) using a 
variety of teaching methods, and (d) securing and using 
teaching materials and equipment. 

2. Beginning teachers experience some frustrations 
in regard to their working conditions. 

3. Beginning teachers do not classify their salary 
program as a chief cause of job dissatisfaction. 

4. Teacher graduates acclaim student teaching as the 
most valuable course in their undergraduate preparation. 

9. Additional work in special methods and more prac- 
tical experience in the schools would have benefited the 
teacher graduates. 

6. Beginning teachers greatly value the assistance 
which they receive from fellow teachers. 

The review of the pertinent literature indicated that 
teacher-education institutions have made few contributions 
to either incidental or planned teacher follow-up programs. 

173 pages. $2.30 


EDUCATICN, THEORY AND PRACTICE 


FREEDOM AND POWER IN 
A MULTIGROUP SOCIETY AS RELATED TO 
THE CONTROL OF EDUCATION 


(L. C. Card No. Mic 58-506) 


Lewis Allen Bayles, Ph.D. 
The Ohio State University, 1957 


Inquiry into the operations and values of modern multi- 
group society is frequently blocked by unrecognized atti- 
tudes regarding the relationships of freedom and group 
power. These attitudes are not purely “mental.” They 
are related to group activities and institutions so closely 
that, if unrecognized, they achieve a status that for scien- 
tific purposes may be called ontological. This is to say 
that group allegiances and prejudices, past and present, 
frequently act as “givens” in social inquiry, even at the 
very points that it appears to be closest to “objectivity.” 

A frequently unrecognized assumption n of American 
educational thought is that the public does, and for the 
most part should, control the schools. Changes in the 
structure of communities, however, have so altered the 
social context of the process of control as to change the 
meaning of the idea. The public of most schools today is 
not one but many. This means that many disputes osten- 
sibly concerning the functions of education relate, in fact, 
to group conflicts over the control of education. 

This can be said to be true, also, with regard to any 
institution or group or idea; and it is particularly true 
with regard to the democratic ideal and the nature of 
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democratic institutions. Nearly universal agreement that 
the concepts of democracy and freedom express the ideals 
of American society tends to obscure many group conflicts 
within this society regarding the very ideals that seem on 
the face of things to be commonly accepted. Open conflicts 
appear in variant interpretations of the meaning of the 
ideals, while resolved or quiescent conflicts appear as 
vagueness, confusion, or silence. The effect of this is 
especially significant in relation to our attitudes about, 

and knowledge of, the growing power and importance of 
institutionalized groups in modern society. Democratic 
ideals are affected in many ways by conflict in the seven- 
teenth and eighteenth centuries in Western Europe between 
emerging group powers and decadent corporate society. 
These ideals were carried over into America and were then 
shaped within a different social context. Fundamental 
criticism and reconstruction of our many conceptions of 
freedom and democracy are needed to bring our ideals and 
our institutions into intellectual focus. Each may then 
benefit from contact with the other. Ideas which were use- 
ful as social weapons in resolving conflicts arising from 

a static corporatism are inappropriate when we are dealing 
with a different structure of corporate power. 

America, many believe, has developed a political sys- 
tem in which group organization and power are necessary 
for social unity. Its operation is not well understood, and 
frequently we seek unity in vague agreement on fundamen- 
tals. This has affected the well-known American regard 
for education, the school being asked frequently to create 
the unity which politically we seem to lack. This demand 
may inhibit the spread of the ideal of free inquiry. We have 
learned to live with conflict, but we continually try to ex- 
clude it from the school. The concept of democracy is 
frequently defined to exclude conflict; each definition, 
however, is fraught with theoretically unrelieved conflicts 
and unrecognized compromises. If the school withdraws 
from conflict, we may lose sight of the fact that conflict is 
necessary to a free society. What is needed is the improve- 
ment of the techniques and attitudes necessary to make 
conflict fruitful. 

The teaching profession, therefore, should make itself 
a part of this needed reorganization of democratic ideals. 
To do this it must rid itself of its tendency to avoid con- 
troversy and learn to use the techniques of power which in 
a multigroup society are the only road to freedom. The 
ideal of free inquiry as a process in which all must share 
can provide its unique dedication. It must learn to maxi- 
mize the liberating consequences of social conflict at the 
same time that it protects with whatever power it can 
muster the ideal of free inquiry. 232 pages. $3.00 


A STUDY OF GENERAL PROCESSES 
AND PROCEDURES COMMON TO 
THE MAJOR SPEECH ACTIVITIES 


(L. C. Card No. Mic 58-710) 
Lester Raymond Breniman, Ph.D. 
The Ohio State University, 1953 


In common with many other fields, speech has become 
increasingly specialized, so much so that today, in many 
cases, a student takes courses and majors in one area to 





the exclusion of all others. Each area offers its own be- 
ginning course for its majors. Whether as a cause or as 
a result of this, the national professional organization of 
speech teachers is being split into numerous groups. A 
number of leaders in the field of speech have spoken and 
written of the commonality of philosophy and teaching 
objectives of all areas in an effort to head off the over- 
specialization and breaking-up process. This led to the 
present topic for study -- is there a sufficient commonality 
of teaching materials to warrant offering a general basic 
course in speech for all majors in the field, regardless of 
area? It was decided to poll a large sample of the speech 
teaching personnel in undergraduate and graduate schools 
of all sections of the country in an attempt to secure data 
which might help in answering this question. 

Following considerable study of possible objectives, a 
103-item inventory was set up and given atrial run. The 
inventory was then revised and rewritten to include 99 
items. Five more items to test discrimination were added. 
This inventory was mailed to 900 college and university 
speech teachers in the four major geographic regions of 
the United States. The areas of speech designated were 


_ six common divisions of the field: public address, theatre, 


speech and hearing, radio and television, interpretation, 
and speech education. Distribution by speech area and 
geographic region followed roughly the proportion of college 
speech teaching personnel in each area and each region. 
Each recipient of the inventory was asked to check the 
importance to his area of each of the 104 items on a five- 
point scale of value: 1. doubtful value, 2. slight value, 
3. moderate value, 4. considerable value, 5. great value. 
Five hundred inventories were returned, a return of 
09 per cent. Ten were discarded because they were not 
completely filled out. Data thus received were transferred 
to IBM cards, which were then sorted and counted by 
machine. 
A number of general questions arise relative to the 
possible influence of variables on the rating of items. The 
data were analyzed then on each of the following variables: 


1. The university from which one received his latest 
graduate degree 


. The type of school in which one is now teaching 


. Different regions of the country in which respondents 
teach 


. The highest degree held by the respondent 


9. The number of years since graduation from under- 
graduate college 


6. Status as Department chairman 
7. Sex of respondent 
The following hypotheses were set up for this study 


1. There is no difference in the value ratings of any 
item of the inventory of objectives among different 
groups of college speech teachers representing 
various areas. 


. There are a sufficient number of objectives rated 
high by college speech teachers and common to all 
areas from which a general basic course could be 
built. 


. There is no difference in total scores for individuals 
arising from the variable “university from which 
last degree was received.” 
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. There is no difference in total scores of individuals 
arising from the variable “type of school in which 
One is now teaching.” 


. There is no difference in total scores of individuals 
arising from the variable “geographic region in 
which one is now teaching.” 


. There is no difference in the total scores of individ- 
uals arising from the variable “doctorate degree.” 


. There is no relation between scores of individuals 
and the number of years since graduation from 
undergraduate college. 


. There is no difference in the total scores of individ- 
uals arising from the variable “department chair- 
man.” 


. There is no difference in the total scores of individ- 
ual arising from the variable “sex.” 


To test the first hypothesis a chi square value was 
computed for each item. The chi squares indicated a high 
commonality on a small number of items. They further 
indicated that the persons in at least one or more of the 
various areas differ significantly in the degree of favor- 
ability or unfavorability with which they value these items. 
This was to be expected since each respondent was re- 
quired by the instructions to consider the items from the 
viewpoint of one area alone. This rigid standard for judg- 
ing the commonality appears to distort the picture when 
one examines the ratings on the items in the several areas. 

For purposes of the study it was necessary to know 
what items were rated high by all or most of the areas. 
There were differences in rating by the various area 
groups, to be sure, but a study of the values checked by 
respondents would lead to the conclusion that these differ- 
ences do not rule out the major hypothesis that there are 
a sufficient number of objectives rated highly by all or 
most of the speech areas which might be used for a general 
basic course. The consideration of item values reveals 
that all or most of the areas look with favorability on a 
large number of the items and indicates a general com- 
monality not anticipated from the chi square analysis. 

More than 50 per cent of the respondents in each of all 
six speech areas rated 45 of the objectives of “considerable 
value” or “great value.” These 45 objectives, rated of 
high value by the majority of the respondents in each of the 
six areas and therefore common to all the areas, would 
be more than adequate for a general basic course. 

Another method was used in analyzing these data to 
show which items were considered of highest value by the 
respondents and the relative value of all items. The total 
distributions of all ratings were obtained. This yielded a 
description of the use of the various values (1-2-3-4-5) by 
the total group. This total distribution of all ratings was 
then dichotomized nearest the 50-50 point. Low ratings, 
below the cut, were then scored “0,” and high ratings, 
above the cut, were then scored “1.” It was then possible 
to give any item a total value score. By rearranging the 
items in the order of highest to lowest score the relative 
value of all items could be seen. A standard error of 
percentage was employed in order to arrive at upper and 
lower limits for these scores at the .01 level of confidence. 
These revealed that the items as ranked are, in the main, 
likely to maintain their present positions in future samples. 

When the items were scored and ranked it was found 














that of the 45 ranked highest, all but 13 were rated either 
of “considerable value” or “great value” by a majority of 
the respondents in each of the six areas. All but two of the 
13 were rated of “considerable value” or “great value” by 
a majority of the respondents in each of five areas. This 
would indicate that a sufficient number of objectives com- 
mon to all or most of the areas are available from which 
to select those to be used in teaching a general basic 
course. 

A single classification analysis of variance was used 
to obtain an F value in testing the variable “university 
from which last degree was received.” Ten of the graduate 
schools outstanding in granting advanced degrees in speech 
were used. Only ten were used because beyond that number 
the sample from any one school was small. The F value 
obtained was not significant and therefore the hypothesis 
of no difference could not be rejected with confidence. 

The same method was used to test the variables “type 
of school in which one is now teaching” and “geographic 
region in which one is now teaching” with the same results. 

To test the variable “doctorate degree” an F value was 
obtained to test the hypothesis of a common population 
variance. Inasmuch as the F value showed a common 
population could not be assumed, a t test was employed 
which did not make this assumption. Since the observed 
t value did not exceed the value significant at the .05 level, 
the hypothesis that the two samples came from populations 
with a common mean or are from the same population 
could not be rejected with confidence. 

Since each of the variables in “number of years since 
graduation from undergraduate college” was in graduated 
form a gross score formula was used to compute a Pearson 
Product Moment Correlation. The obtained r value was 
insignificant and one concludes therefore that there is no 
relation between number of years since receipt or under- 
graduate degree and total scores on this measure. 

To test the variable “department chairman” an F value 
was obtained. The F was not significant. A t test was 
then employed which did not assume a common population 
variance. Since the observed t value did not exceed the 
value significant at the .05 level, the hypothesis that the 
two samples came from populations with a common mean 
or are from the same population could not be rejected with 
confidence. 

The same method was used to test the variable “sex.” 
Since the F value obtained showed a common population 
variance could not be assumed, a t test was employed 
which did not make this assumption. The observed t value 
exceeded the value significant at the .05 level; therefore, 
the hypothesis of no difference was rejected. 


Conclusions 





1. The conclusion appears justified that there are a 
sufficient number of objectives common to all or 
most of the areas and rated high by all or most of 
the areas from which to build a general basic course. 


. It should be the aim of the instructor of sucha course 
to teach for these objectives insuch away that stu- 
dents see their applicationto allor most ofthe areas. 


. Persons receiving their graduate degrees from the 
ten different schools tested are apt to differ in their 
general interest in speech according to the total 
scores on the inventory. 
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. Individuals now teaching in the three types of schools, 
universities, teachers colleges, and liberal arts 
colleges, are not apt to differ significantly in their 
general interest in the areas of speech. 


. Speech personnel now teaching in the four geographic 
regions, midwest, south, east, west, are not apt to 
differ significantly in their general interest in the 
areas of speech. 


. Whether an individual has a doctorate degree ic not 
apt to significantly affect his general interest in the 
areas of speech. 


. There appears to be no relation between the number 
of years since receipt of the undergraduate degree 
and one’s general interest in the areas of speech. 


. Whether individuals are speech department chair- 
men seems not to affect their general interest in the 
areas of speech. 


. Persons of different sex are apt to differ in their 
total scores. Women appear to rate items higher 
than men. 


. The two area groups that appears to differ the most 
in their general interest in the areas of speech are 
theatre and speech and hearing. 


218 pages. $2.85 


Abstract published by special arrangement with The 
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A COMPARATIVE STUDY OF READING GROWTH: 
ENRICHED VERSUS A LIMITED 
PROGRAM OF INSTRUCTION 


(Publication No. 24,823) 


Marjorie Elizabeth Causey, Ed.D. 
Indiana University, 1957 


Chairman: Hanne J. Hicks 


Purpose of the study. The purpose of this study was to 
compare reading achievement at third- and sixth-grade 
levels in situations where contrast in instruction is char- 
acterized in one instance by use of limited materials and 
in the other by use of a variety of materials. 

Some specific questions which might be answered in 
this study are: 

1. In which program is reading comprehension taught 
most effectively ? 

2. Under which plan of instruction will children’s 
vocabularies develop most extensively ? 

3. Within which program of instruction will the follow- 
ing work-study skills be developed most effectively? 

a. map reading, b. use of references, c. use of index, 
d. use of dictionary, e. alphabetization (third grade), f. use 
of graphs, charts, and tables (sixth grade). 

Procedure. Children who were taught in a situation 
where a single basal reading series was used were com- 
pared to children taught in an enriched program where a 
variety of basal readers and supplementary books was 
used. 

Children in each situation were tested for intelligence 











and reading levels by use of the California Test of Mental 
Maturity and the Iowa Every-Pupil Tests of Basic Skills, 
Tests A and B, Form N. Children from the two groups 
were matched on the basis of initial reading scores, intel- 
ligence quotient, age, sex, and grade. Retesting after six 
months was accomplished through use of the Iowa Every- 
Pupil Tests of Basic Skills, Form O, and comparative 
gains established between the two groups. 

Conclusions. The findings of this study are such as to 
lend support to the hypothesis that children who are taught 
in classrooms where there is use of a wide variety and 
range of materials will read more competently in terms 
of skills tested than children who receive instruction in 
classrooms where the use of materials is limited to one 
basal reader with the accompanying manual and workbook. 

Certain conclusions seem tenable concerning the re- 
sults of this study: 

Development of vocabulary at the third-grade level 
appears to be favorably affected by the enriched program. 
The teaching of reading comprehension at the sixth- 

grade level seems favorably affected by the use of a 
variety of materials. Boys of the experimental group 
achieved greater gains at both the third- and sixth-grade 
levels in reading comprehension. 

Map reading at the sixth-grade level is significantly 
affected by the use of a variety of materials. 

Use of reference appears to be favorably affected by 
the enriched program of instruction at both the third- and 
sixth-grade levels. 

Teaching use of the dictionary seems to be more suc- 
cessfully accomplished through the use of a variety of 
materials. 

Comparison of total gains in the whole area of work- 
study skills indicate superior gains by the children who 
are taught in the enriched program. 

It seems justifiable to state that children who are taught 
in a program where a variety of materials is used will 
achieve greater competency in the skills that were tested 
in this study than children whose program of reading is 
limited to one basal reader, the manual, and workbook. 

102 pages. $2.00. Mic 58-4641 





AN EXPERIMENT TO DETERMINE THE 
RELATIONSHIP BETWEEN SOCIO-ECONOMIC 
STATUS AND ACHIEVEMENT 
IN THE SOCIAL STUDIES 


(Publication No. 24,470) 


Richard Allen Gibboney, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: William Van Til 


The primary purpose of this study was to determine the 
relationship between socio-economic status and achieve- 
ment in the social studies when intelligence is controlled. 
As a secondary purpose, the relationship between socio- 
economic status and interests, personal adjustment, and 
attitude change toward Mexicans was also investigated. 


An Over-View of the Experiment 


Two sixth grade classes of different socio-economic 
status were selected from the public schools of Davidson 
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County, Tennessee. The experimental groups consisted of 
395 subjects in the class of higher socio-economic status 
and 40 subjects in the class of lower socio-economic status. 
Warner’s Index of Status Characteristics indicated that 

the higher status group was upper-middle class; the lower 
status group was upper-lower class. Each of the experi- 
mental groups was taught a unit on Mexico by the experi- 
menter to control for such variables as learning materials, 
content presented, and teaching method. 








Statistical Procedures 


Data related to achievement in the social studies were 
analyzed by the analysis of covariance. The t test was 
used to analyze the data related to interests, personal 
adjustment, and attitude change toward Mexicans. All data 
in the areas of interests and adjustment which were not 
normally distributed were analyzed by the chi square 
median test. 


Findings 


The major hypothesis and the result obtained are as 
follows: There would be a positive relationship between 
socio-economic status and achievement in the social studies 
when intelligence was controlled. This hypothesis was 
accepted. Analysis of the achievement test scores revealed 
that the higher status group achieved significantly higher 
than the group of lower status. 

The minor hypotheses and the results obtained are as 
follows: 

1. Interests would be positively related to socio-eco- 
nomic status. The data supported this hypothesis, in part. 
Significant differences were found in science and home 
arts (only the responses of girls were analyzed in home 
arts). No significant differences were found in social 
studies, music, and manual arts (only the responses of boys 
were analyzed in manual arts). 

2. Personal adjustment would be positively related to 
socio-economic status. This hypothesis was rejected. 

The findings in relation to the adjustment areas of home, 
school, and self were inconclusive because of the undesir- 
able qualities of the commercial research instrument used. 

3. The attitude of each group would change toward the 
greater acceptance of Mexicans. No evidence was obtained 
to support this hypothesis. The higher status group showed 
no significant change in attitude, but the lower status group 
changed significantly toward the rejection of Mexicans. 

No statistical evidence relative to the validity of the atti- 
tude inventory was obtained. 

4. The attitude change toward the greater acceptance 
oi Mexicans would be greater for the high status group. 
Since the attitude change within each group was not in the 
same direction, no comparison of the amount of change 
was made. 

Product-moment correlations of socio-economic status 
and intelligence with each of the interest and adjustment 
areas were computed for each group. Of the 32 correla- 
tions computed, only the correlation of interest in music 
with socio-economic status for the higher status group 
was significant. Since 32 correlations were computed, 

One or two would be expected to be significant by chance 
at the .05 level of significance. Product-moment correla- 
tions of socio-economic status and intelligence with the 
amount of attitude change within each of the two experi- 
mental groups were not significant. 














The complete dissertation should be consulted for a 
discussion of the possible limitations on each of the above 
findings. Instructional procedures were suggested which 
would enable the curriculum to allow for social class 
differences among students. 251 pages. $3.25. Mic 58-4642 


RELATIONSHIP BETWEEN ETHNIC GROUP 
MEMBERSHIP AND THE RETENTION 
OF SELECTED FACTS PERTAINING TO 
AMERICAN HISTORY AND CULTURE 


(Publication No. 21,703) 


Lucile Gustafson, Ph.D. 
New York University, 1957 


The present study is focused on ethnic group member- 
ship as an effective factor in the retention of selected facts 
pertaining to American history and culture. The theoret- 
ical and historical background of this problem rests on 
two bases. As to the nature of memory, since the first 
quantitative experiments conducted by Ebbinghaus and the 
qualitative analyses by Bartlett, numerous studies have 
investigated hedonic tone, Climate of attitude, agreement 
or disagreement with controversial materials, need, and 
group membership as specific affective factors in retention. 
Also, there are studies dealing with the extent and nature 
of ethnocentrism, some discovering the causes and depth 
of prejudice and others relating these qualities with the 
total personality. 

The experimental design required three groups of sub- 
jects, namely, dominant American, Jewish American, and 
Negro American students. These were matched as to age, 
sex, grade placement, and mental ability, and then pre- 
tested as to initial knowledge of the role of each of the 
three groups in American history and culture. Three 
weeks later they studied a story called E Pluribus Unum, 
which includes the answers to the test, and immediately 
were retested to discover relative retention of facts 
cerning each culture group by each of the three groups 
concerned. After a time lapse of thirty days, they were 
tested for the third time to discover relative long time 
retention. 

To discover the existence and depth of group differ- 
ences, the process of the analysis of variance and covari- 
ance was employed, involving various steps. After the 
correctional terms were determined, the sums of squares 
for the total experiments, among group means, and within 
groups were discovered. The variance of X and Y scores, 
taken separately, was then analysed, the “t” test being 
applied when the F ratio was significant or approached 
significance. The adjusted SS for Y were then computed 
and the covariance analysis completed, using the regres- 
sion formula to calculate the adjusted Y-Means. Again, 
the “t” test was applied when the F ratio justified its use 
in order to discover the existence and depth of group 
differences in the retention of selected facts. This 
analysis was conducted after each testing in terms of 
each group and the selected facts pertaining to each 
group. 

The experiment disclosed that ethnic group member- 
ship is, indeed, an affective factor in retention. Each 
ethnic group scored better on the questions pertaining to 
the role, contributions, and status of their group than did 
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any other culture group. The two outgroups, in each in- 
stance, made mean scores that were more comparable 
than either mean score was with the mean score of the 
ingroup. The most divergent scores were produced by the 
Negro American students, who experience the most prej- 
udice and 4iscrimination. The percentage of memory loss 
was less concerning selected facts pertaining to a group’s 
own role in American history and culture than about other 
groups’ roles. With the lapse of time, group differences 
increased. An analysis of scores on individual items show 
that what is in conflict with accepted group attitudes tends 
to be forgot and what is harmonious to the frame of refer- 
ence to be retained. Children within a specific group vary 
in their readiness to learn about the contributions of other 
groups in American history and culture. The dominant 
culture group students, in this study, showed greater read- 
iness to learn about a given minority ethnic group than did 
either so-called minority group about another minority 
group or about the dominant culture group. 

Some implications as to classroom procedures follow 
these findings. Teachers may decide what is taught, but 
the students decide what is learned. Students in the same 
classroom may have comparable amounts of learnings, 
but so selective are the processes of perception and reten- 
tion that very different things are learned. All ethnic 
groups should have the opportunity to discover their groups 
playing respectable and respected roles in American his- 
tory and culture. The concept of democratic living ina 
pluralistic society cannot be realized until the subgroups 
are aware of and acceptable to each other both at the 
cognitive and emotional levels. Failure to learn selected 
facts about a given culture may be an indication of prej- 
udice against that culture group or may only be a lack of 
opportunity because of paucity of bias of teaching materi- 
als. The social studies teacher is in a favored position as- 
far as being able to help children to improve their inter- 
group relations is concerned. | 

118 pages. $2.00. Mic 58-4643 


A STUDY OF AN ENRICHMENT 
PROGRAM IN ARITHMETIC FOR CHILDREN 
IN THE FOURTH GRADE 


(Publication No. 23,967) 


Floreine Herron Hudson, Ed.D. 
Alabama Polytechnic Institute, 1957 


Supervisor: William H. Coffield 


This study was designed to determine the value of cer- 
tain enrichment materials on arithmetic achievement of 
children in the fourth grade. Attention was given to the 
questions: (1) will a program of enrichment in arithmetic 
provide greater motivation in number learning for children 
in the fourth grade, (2) will an enrichment program result 
in greater knowledge of number and number concepts, 

(3) will enrichment in arithmetic affect groups of varying 
ability ina class, (4) will attitudes of teachers and children 
toward arithmetic be affected by enrichment materials ? 

Three sets of materials were devised: one set, com- 
posed of materials generally found in various fourth-grade 
texts, was basic material for both control and experimental 





classes; a second set, containing enriching problem-type 
materials and many amusing problems, was constructed 
for the experimental classes only; and a third set, con- 
taining puzzles, games, riddles, fascinating procedures 
for practice on fundamentals, and other challenging mate- 
rials, was provided for teachers’ use with children. 

Questionnaires were constructed for teachers and 
children to determine attitudes toward arithmetic. 

Six hundred ten pupils, in twenty classes from Eastern 
Alabama and Western Georgia, composed the population. 
The children were divided into control and experimental 
groups. The communities in which they lived were con- 
sidered to be comparable. 

At the outset of the experiment the Otis Quick-Scoring 
Intelligence test was administered, and Form K of the 
Stanford Elementary Arithmetic Achievement Test served 
as a pre-test in arithmetic ability. After a 12-week period, 
Form J of the Stanford Test was given as a post-test. 

Comparisons were made between the control and 
experimental classes as to intelligence, pre-test scores 
in reasoning ability and computational skill, post-test 
scores in the two areas, and gains of mathematical skill in 
the two areas. Comparisons were made in these areas on 
the levels of intelligence designated as: whole group, 
above-normal, below-normal, 100-I.Q.-and-above, and 
below-100-I1.Q, 

Simple analysis of variance was applied to the forty- 
two different comparisons. 

The findings were: 


1. In the whole population, the control group had a 
mean intelligence higher than the experimental 
group, significant at the .01 level, yet gains in arith- 
metic reasoning ability were higher for the experi- 
mental group, significant at the .05 level. 


. In the above-normal level, the control group had 
significantly higher intelligence, (.01 Jevel), than 
the experimental group, but no other differences 
were found. Similarly, no differences were found in 
the below-normal or below-100-I.Q. levels of intel- 
ligence. 


. In the normal division, and also in the 100-I.Q.-and- 
above level, the control group had higher intelligence 
than the experimental group, significant at the .01 
level; a difference between the pre-test scores in 
computation, significant at the .05 level, favored 
the experimental group; a post-test difference in 
computation, significant at the .01 level favored the 
experimental group; and a difference in gains in 
reasoning, significant at the .05 level, favored the 
experimental group. 


Conclusions: 

As a result of using this type of enrichment materials, 
and within the limitations of this study, the following con- 
clusions seem warranted: 


1. The typical class should show gain in arithmetical 
reasoning ability when enrichment is employed. 
The class may be expected to advance six or seven 
months within a three-month period of instruction. 
The normal children should profit more than others. 


2. Although all intelligence levels did not show gains, 
no group may be expected to suffer any hardship 
from the use of enrichment materials. 
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3. Teachers find enrichment materials useful for 
stimulating and maintaining interest. 


. Children seem to gain more desirable attitudes 
toward arithmetic through using enrichment mate- 
rials. 286 pages. $3.70. Mic 58-4644 


TYPES AND FREQUENCY OF DIFFICULTIES 
IN SECONDARY SCHOOL READING SKILLS 


(Publication No. 24,780): 


Robert Farrar Kinder, Ed.D. 
Boston University School of Education, 1957 


Problem. The main purpose of this study was to de- 
termine the types of reading error made by a group of 
eleventh graders who scored at or below the twenty-third 
percentile on the Cooperative Reading Test and to deter- 
mine the frequency with which these types of error oc- 
curred. Certain relationships between reading error of 
one type and reading error of another type were studied. 
The reading errors made by groups high and low in irtel- 
ligence and in listening comprehension were also tabulated 
for possible relationships between type and frequency of 
reading errors and these factors. 

A secondary purpose was to collect data needed for the 
future refinement of the Niles Analysis of Reading Diffi- 
culty, Grades 7-12. 

Instrument. The skills tested in the Niles Analysis 
were validated by a study of 100 clinical diagnoses, the 
opinions of reading specialists, and the published lists of 
reading authorities. These tests were then revised on the 
basis of past use to make them more effective measures. 

The revised Analysis tested ability in word attack, oral 
reading, identifying and stating main ideas, oral recall 
and written recall. A manual guided the examiner in ob- 
jectifying his judgments about certain reading errors and 
in keeping the testing procedure uniform. Checklists of 
difficulties were constructed on which the examiner re- 
corded the reading errors made by the students in the five 
skills tested. 

Procedures. The Cooperative Reading Test was ad- 
ministered to 796 eleventh grade students in two public 
high schools. One hundred and fifty-nine students whose 
total reading scores were at or below the twenty-third 
percentile were given the California Test of Mental Matu- 
rity, Brown-Carlsen Listening Comprehension Test, and 
the revised Analysis of Reading Difficulty, Grades 7-12. 
The standardized test scores and reading errors made by 
159 eleventh grade students were reported and analyzed. 

Conclusions. 

1. The group of unsuccessful readers in the eleventh 
grade who were tested made a high percentage of error of 
most of the types tested. 

2. Total reading scores at or below the twenty-third 
percentile on the Cooperative Reading Test failed to dis- 
criminate between students as to types of reading errors 
they were likely to make or the frequency with which they 
were likely to make these errors. 

3. With only a few exceptions, groups above average 
in listening comprehension and intelligence (total, language, 
non-language) differed very little in the frequency with 












































which they made errors in the revised Analysis from 
corresponding groups below average in these respects. 

4. Individual students in all the groups studied varied 
markedly from the group average in the frequency with 
which they made particular types of reading error. 

0. Correlations between total reading error of one type 
and total reading error of another type were usually low; 
this would seem to show that different skills were being 
measured. 

6. Test-retest showed the revised Analysis tests to 
be reliable for the main purpose of this study. No attempt 
was made to establish reliability for individual diagnosis. 

7. Comparison of the writer’s scoring with that of 
other persons showed that, for the main purpose of this 
study, he was checking errors that were substantially in 
agreement with the judgment of experienced reading teach- 
ers. 

8. The writer believes that the tests in the revised 
Analysis of Reading Difficulty, Grades 7-12 are valid 














because of the nature of the derivations of the skills they 
measure. 180 pages. $2.35. Mic 58-4645 


A STUDY OF THE EXPERIENCES OF CAMPING 
FOR THE PURPOSE OF POINTING OUT WAYS 
IN WHICH A SCHOOL CAMP PROGRAM MAY 

SUPPLEMENT THE ELEMENTARY SCHOOL 
AT THE SIXTH GRADE LEVEL 


(Publication No. 25,496) 


Viola K. Kleindienst, Ed.D. 
New York University, 1957 


School camping, a new education medium, has been 
recognized as a possible supplement to the school curric- 
ulum. Although much has been said about the values of 
school camping, there has been a need to determine the 
potentials of camping experiences with respect to school 
curriculum objectives. The purpose of this research, 
therefore, was to determine the potential of camping expe- 
riences to contribute to the achievement of sixth grade 
objectives and to derive implications for the elementary 
school curriculum. 

The five sub-problems of this study included: (1) iden- 
tification of the general objectives of elementary education 
and the specific objectives of the sixth grade; (2) descrip- 
tion of the kinds of experiences that children of approxi- 
mately sixth grade age may have as a part of a general 
camping program; (3) evaluation of camp experiences in 
terms of the general and specific objectives of elementary 
education at the sixth grade level; (4) development of 
guiding principles for the planning and general operation 
of school camp programs; and (5) derivation of implica- 
tions pointing toward the general enrichment of elementary 
education at the sixth grade level. 

Information necessary to solve these problems required 
several methods of research. Statements of the general 
objectives of education, descriptions of the types of camp 
experiences, and principles of school camp programming 
were developed from a search of literature. A national 
survey and review of curriculum materials at the United 
States Office of Education, Washington, D.C., was 
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necessary for the development of the statements of sixth 
grade objectives. The sixth grade objectives and state- 
ments of camp experiences were reviewed and accepted 
using the jury technique and, in order to determine the 
potentials of camp experiences, an evaluation instrument 
was developed and submitted to a panel of school camp 
authorities for judgments. 

The panel’s evaluations of the camp experiences indi- 
cated the following: 

1. Camp experiences, in general, have high educational 
potentials and offer the greatest opportunities in the cur- 
riculum area of Social Living. 

2. Within curriculum classifications the following types 
of experiences offer the greatest potential: (a) Communi- 
cations: three types of oral experiences, one type of writ- 
ing, and one type of listening; (b) Social Living: six types 
of social studies experiences, three types of safety, three 
types of physical education, and two types of arithmetic 
experiences; (c) Appreciations: six types of practical arts 
experience, three types of moral and spiritual, and two 
types of fine arts. : 

In order to offer some practical guidance to those in- 
dividuals involved in developing school camp programs, 
the results of the above investigation and further literature 
research were incorporated in statements of principles 
considering school camp: program administration, pro- 
gram organization, and selection of program experiences. 

Established facts and findings of this study were sum- 
marized to support the following implications for the ele- 
mentary school: 

Elementary school responsibilities include more than 
the three R’s. 

The elementary school assumes some of the respon- 
sibility for teaching children how to live togather in ac- 
cordance with the democratic way of life, for perpetuating 
the cultural heritage, and for providing for the maximum 
development of the individual. 

The elementary school employs effective methods in 
order to achieve its accepted objectives. 

The elementary school functionalizes the curriculum 
with real and meaningful experiences. 

School camping is offered as a curriculum supplement 
of vital, living experiences that make for effective learn- 
ing. 

School camp programs are organized and administered 
in accordance with established principles. 

School camping, under adult guidance, offers unique 
living-learning experiences for children in a children’s 
society as well as for the teachers offering the guidance. 

School camp experiences are selected with a view 
toward making contributions to the achievement of educa- 
tional objectives. 

School camp experiences are selected in accordance 
with established principles. 244 pages. $3.15. Mic 58-4646 





RELATION OF BIOGRAPHICAL INVENTORY 
RESPONSES TO CURRICULAR CHOICE 
AND ACADEMIC SUCCESS 


(L. C. Card No. Mic 58-1049) 


Robert Lee Lathrop, Ph.D. 
Iowa State College, 1957 


Supervisor: James E, Wert 


In an exploratory investigation, designed to determine 
the usefulness of biographical inventory responses for 
differentiating between certain college curriculum and 
achievement groups, a 179 item personal history form 
was administered to juniors and seniors in several curric- 
ula at the Iowa State College of Agriculture and Mechanic 
Arts. 

Data for the 785 respondents were summarized on IBM 
cards and the response percentage for each item choice 
for each of the groups to be compared was computed. The 
index of item discrimination used was the response per- 
centage difference between the groups being compared. 
Items included in the scoring keys were selected by com- 
puting the standard error of the response percentage dif- 
ference for each item choice and including any item choice 
in the scoring key in which the response percentage differ- 
ence was at least two standard errors above zero. 

The answer sheets for the respondents in each of the 
groups being compared were scored using the keys de- 
scribed previously; and the means and standard deviations 
of the resulting distributions were computed. Tests of 
significance were made between the means of the groups 
being compared and separation of the means was described 
in terms of standard deviation units. 

Results of the analysis indicated it was possible to 
separate the mean scores of students majoring in an in- 
dustrial (business) administration program from students 
majoring in engineering 1.66 standard deviation units using 
data obtained from an objectively scored personal history 
form. In a second part of the study, it was found possible 
to discriminate between students majoring in two specific 
curricula, industrial (business) administration and indus- 
trial engineering using biographical data. A final phase of 
the study was concerned with the use of biographical in- 
ventory responses to discriminate between students having 
college grade point averages below the median grade point 
average. A separation of 1.0 standard deviation unit be- 
tween the achievement group means proved significant 
beyond the 1% level. 

Although the results of the investigation have not, as 
yet, been empirically cross-validated, the findings were 
very encouraging concerning the usefulness of an objec- 
tively scored biographical inventory for both curricular 
and achievement discriminations at the college level. 
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THE IMPLICATIONS OF THE THEORY OF 
OPERATIONISM AND OF SOME STUDIES 
IN PSYCHOLOGY AND ANTHROPOLOGY 
FOR THE TEACHING OF ARITHMETIC 


(L. C. Card No. Mic 58-549) 


William Carl Lowry, Ph.D. 
The Ohio State University, 1957 


Problem and Procedure 

In the study a review was made of (1) psychological 
studies in the discrimination and the perception of the 
number of objects ina group, (2) anthropological studies 
which were indicative of the concrete basis of number 
ideas, and (3) the literature of the theory of operationism. 

The findings of these three sources were used (1) to 
point out implications for the teaching of whole numbers 
in the primary grades, and (2) to analyze the ways in 
which thirteen current arithmetic series deal with early 
number experiences. 





Findings 

The maximum number of objects which adults can per- 
ceive visually (“subitize”) is about six. Children four to 
six years of age can subitize approximately four objects. 

It is possible for a subject to perceive the number of ob- 
jects in a small group before he can count. Young children 
who cannot yet count and animals have been able to make 
discriminations on the basis of number. Pre-school chil- 
dren learn early to subitize small groups, but after they 
have been exposed to the usual emphasis on counting in 
early number work, they cease to use or to develop further 
their abilities along this line. 

There is a clear indication from anthropological studies 
that number ideas originate in and remain closely related 
to physical reality. Operational theory provides a clear- 
cut and readily usable interpretation for meaning in terms 
of the manipulation of objects; the meaning of a term, 
symbol, statement, of algorithm consists of a set of opera- 
tions which one performs in applying that term, symbol, 
statement, or algorithm in a concrete situation. A program, 
then, which develops operational meanings in arithmetic 
represents a fruitful approach to the teaching of quantitative 
ideas. In the study, meanings were analyzed in terms of the 
sets of operations associated with determining the number 
of objects in a group, and with the addition, subtraction, 
multiplication, and division of whole numbers. Three dif- 
ferent operations--subitizing, matching, and cardinal count- 
ing--for determining the number of objects in a group were 
described. From the operational point of view, one mean- 
ing each was found for addition and multiplication and three 
meanings each were found for subtraction and division. 

In most current arithmetic textbooks, counting is em- 
phasized as the first means of determining the size of a 
group. Current textbooks do not, for the most part, pro- 
vide adequate operational meanings for the terms, sym- 
bols, statements, and algorithms of arithmetic in the 
primary grades; the failure to do so appears to be a re- 
sult of the extensive use of printed and pictured materials, 
despite the fact that most authors at least suggest the use 
of concrete materials. It is obviously impossible to ma- 
nipulate printed and pictured materials to provide the 


operational meanings described in this study. 
Pedagogical Recommendations 


The following recommendations for the teaching of 
arithmetic in the primary grades were made: 














1. Children should have more experiences in subitizing 
and in using grouping procedures, and these experiences 
should start early in systematic arithmetic. 

2. The usual emphasis on counting should be reduced; 
counting should be viewed as an important operation for 
use when the limits of subitizing and grouping are reached. 

3. The operational approach should be adopted to pro- 
vide meanings for the terms, symbols, statements, and 
algorithms of arithmetic. 

4. In order to clarify the use of the word meaning in 
arithmetic, the term should be applied in the operational 
sense. 395 pages. $5.05 





BACKGROUND ABILITIES RELATED TO 
READING SUCCESS IN FIRST GRADE 


(Publication No. 22,123) 


Alice Nicholson, Ed.D. 
Boston University School of Education, 1957 


The Problem 

Children entering first grade show wide variations in 
letter knowledge, in auditory perception of word elements, 
and in other background abilities which relate to reading. 
It was the purpose of this study to make an intensive and 
precise inventory of certain of these abilities and to dis- 
cover relationships among them. 





Procedures 

A battery of three tests was given to 2188 children in 
four communities during the first weeks of first grade. 
These tests were: The Boston University Letter Knowledge 
Tests; The Murphy-Durrell Diagnostic Reading Readiness 
Test; and the Otis Quick-Scoring Mental Abilities Test, 
Short Form, As or The California Short-Form Test of 
Mental Maturity, Pre-Primary, 1950 S-Form. 

All tests were hand-scored and the data recorded and 
coded for transfer to standard IBM cards. Statistical 
techniques employed were: measures of central tendency 
and variability, critical ratio, and reliability checks. 

The data were analyzed to ascertain the abilities of 
first grade entrants to: 



































1. Match capital and lower-case letters directly 


2. Identify capital and lower-case letters following a 
flash stimulus and on hearing the name of the letter 


. Write own first name and the twenty-six letters in 
capital or lower-case form 


. Give the names and sounds of capital and lower-case 
letters 


. Identify sounds in words 
6. Identify words following a flash stimulus 
7. Learn and retain learning of sight words 
A study was made of the relationships of the various 
letter knowledges with: 


1. Chronological age 
2. Mental age 

3. Learning rate 

4. Sex differences 
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Findings and Conclusions 

The mean chronological age was 75.86 months. The 
mean mental age of 82.90 months with a standard deviation 
of 10.45 indicates that the sample was a high normal group 
and quite heterogeneous. 





1. Mean scores on the various tests were: matching 
capitals, 25; matching lower-case letters, 24; iden- 
tifying capitals shown, 23; identifying lower-case 
letters shown, 22; identifying capitals named, 17; 
identifying lower-case letters named, 13; naming 
capitals, 12; naming lower-case letters, 9; writing 
letters, 10; giving sounds of capitals, 4; giving 
sounds of lower-case letters, 3; identifying sounds 
in words, 36 (84 possible); visual memory for words, 
12 (26 possible); learning rate, 4 (10 possible). 


. Standard deviations showed wide differences among 
these children, with the exception of letter-matching 
tests where the scores clustered at the top. 


. In twelve of the seventeen measures, including men- 
tal age, girls scored significantly higher than boys. 


. When the data were analyzed by chronological age 
quartiles, older children showed little superiority 
to younger children in any of the variables, including 
mental age. 


. When the data were analyzed by mental age quartiles, 
however, there was a difference of 21 months be- 
tween the median mental ages of Q, and Q 4 High 
mental age came about equally from all chronologi- 
cal age quartiles. There were significant differ- 
ences in all background achievements favoring the 
higher mental ages. 


. When the data were analyzed by learning rate quar- 
tiles, children high in learning rate were markedly 
higher in background skills than those who were 
low in learning rate. Success in beginning reading 
rests upon prereading background skills. 


. The coefficients of reliability for the various sub- 
tests ranged from .735 to .968. 
201 pages. $2.65. Mic 58-4647 


A STUDY OF SUCCESSFUL PRACTICES USED 
TO REMOVE THE MAJOR BLOCKS TO CURRICULUM 
IMPROVEMENT IN THE SECONDARY SCHOOL 


(Publication No. 24,524) 


Daniel Sueo Noda, Ph.D. 
The Ohio State University, 1952 


The process of curriculum reorganization has been 
exceedingly slow and difficult. Some educators attribute 
this slow rate of curriculum change to the failure of the 
secondary school to find successful practices to overcome 
blocks to curriculum improvement. The study was under- 
taken in order to provide helpful clues to the conditions 
that would promote basic desirable change in any school 
contemplating curriculum reorganization. It was pursued 
with the basic assumption that the conclusions derived 
from its findings and the subsequent recommendations 





based on the generalizations would be of some constructive 
value to any school anticipating curriculum chafge. 

To fulfill this general assumption, the study was di- 
rected by the following specific purposes: (1) to identify 
and analyze critically the major blocks to curriculum 
development in the secondary school; (2) to determine, 
analyze, synthesize, and evaluate successful practices 
employed by selected forward-looking schools to remove 
those blocks to curriculum improvement; and (3) to for- 
mulate and project a set of generalizations that will serve 
as a possible basis for any curriculum reorganization 
program in the secondary school. 

Data for the study were secured primarily from two 
questionnaires. A preliminary questionnaire was mailed 
to fifty leaders in the field of education to identify and 
verify the major blocks to curriculum improvement in the 
secondary school. In the light of the considered judgments 
of the experts, a revised and modified questionnaire was 
sent to 266 teachers in twenty-eight forward-looking sec- 
ondary schools and school systems in fifteen states and 
Hawaii, and to seventy-five selected administrators, cur- 
riculum workers, and supervisors. Additional data were 
also obtained from a critical review of the professional 
literature and from a first-hand visit to study and observe 
promising practices used to remove blocks to curriculum 
improvement in nine of the twenty-eight participating 
schools. 

The fifty leaders identified and verified twenty-five 
major blocks to curriculum improvement in the secondary 
school, which are divided into five categories. 


I. Blocks within the School 


. The lack of adequate teaching materials and time, 
heavy teaching load, poor physical facilities, and 
ineffective leadership discourage curriculum ex- 
perimentation. 


. The failure of teachers to keep pace with new devel- 
opments in education research causes a serious 
lag between theory and practice. 


. The lack of teacher “know-how” in curriculum im- 
provement results in a static program, insecurity, 
indifference, and resistance. 


. The lack of a co-operatively developed functional 
school philosophy leads to inconsistency and con- 
fusion of purposes and practices. 


. Failure of leadership to bring parents and the 
community in planning curriculum reorganization 
hinders curriculum improvement. 


. Undesirable staff and human relationships among 
administrators, teachers, and student impede 
effective curriculum planning. 


. Autocratic, or laissez-faire leadership fails to 
release teacher creativity and resourcefulness. 


. The remoteness and unavailability of leadership have 
a restraining effect on curriculum development. 


II. Community Blocks 


. Many schools do not have sufficient financial sup- 
port to provide adequate facilities, staff, and an 
educational program. 
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10. Certain traditional conceptions of education held by 


the public tend to restrict curriculum improvement 
by restraining efforts at change. 


. Indifference or hostility on the part of the general 
public toward the school results in lack of support 
of the school. 


. Community organizations sometimes exert pres- 
sures which adversely affect the content, organi- 
zation, and purposes of the curriculum. 


. Influence of Colleges and Accrediting Agencies 


. Traditional policies and programs of colleges tend 
to retard curriculum reforms in the secondary 
school. 


. Teacher education in general fails to develop teach- 
ers and administrators who are prepared for initi- 
ating and participating in curriculum development 
in the secondary school. 


. Accrediting agencies tend to perpetuate the status 
quo rather than encourage curriculum experimen- 
tation in the secondary school. 


. Federal, State, Local Legal and Technical Blocks 


. State-wide testing and curriculum programs have 
often resulted in “freezing” the curriculum. 


. Local boards of education have often exerted a re- 


straining influence on curriculum improvement by 
their insistence upon maintaining the status quo. 


. State laws have restricted the curriculum through 
dictating content and prohibiting teaching in certain 
subject areas. 


- Federal support of vocational education has widened 
the gap between vocational and general education. 


V. Psychological and Miscellaneous Blocks 


- The fact that parents and schools adhere to the 
mistaken notion that the colleges have not relaxed 
admission requirements results in their insistence 
of a college preparatory program. 


. The set attitude that traditional policies and pro- 
grams of colleges restrict curriculum reforms in 
the secondary school constitutes a block in itself. 


. The fallacious, mistaken notion that curriculum 
improvement implies immediate and complete 
reorganization leads to confusion and resistance. 


- Fear of being identified with dangerous radicalism 
causes schools to adopt a “safe” course which is 
not to push for curriculum change. 


- A faculty composed of teachers with different view- 
points and backgrounds tends to hinder curriculum 
improvement. 


. Advancements in salary schedules which are based 
on the number of college courses taken make it 
difficult for administrators to hold teachers for 
curriculum work in the local schools (true in cer- 
tain large cities). 





This list of twenty-five blocks verified by the leaders 
was submitted next to 330 key teachers, administrators, 
and curriculum supervisors to determine the extent to 
which these were deterrents in curriculum reorganization. 

Having determined the major blocks to curriculum 
improvement, the task of identifying the successful prac- 
tices used to remove these impediments was undertaken 
next. The practices suggested by the respondents to the - 
second questionnaire and from the investigator’s visits 
to the selected schools were reported, analyzed, and 
evaluated. The practices were evaluated to determine the 
best practices used to remove these blocks. A list of 
twenty-three criteria was developed to estimate the effec- 
tiveness of the practices identified. 

The following conclusions pertain to the verification of 
the twenty-five blocks to curriculum improvement in the 
secondary school, the generalizations derived from the 
application of the evaluative criteria to the practices, and 
the recommendations. 


I. Conclusions relating to blocks within the school which 
have been verified as generally very serious or serious 


1. Many opportunities are provided for the entire staff 
to develop co-operatively a functional school philos- 
ophy, but hardly any provision is made for student 
and community participation in building a philoso- 
phy. The techniques of conducting staff meetings 
to discuss problems, to plan projects, and to clarify 
purposes co-operatively, and organizing curriculum 
committees to plan projects together are seen as 
effective means of identifying areas of common 
agreement. | 


. Some effort is made to evaluate continuously the 
basic purposes and processes by all concerned. 


. Adequate provisions are made for individuals to have 
leadership roles through increased ability to assume 
responsibilities and to carry out group decisions. 
The method of using committees and staff meetings 
in which members study curriculum problems, | 
work together, assume responsibilities, and imple- 
ment group decisions reflects a commitment to the 
concept of democratic leadership which stimulates 
creativity, resourcefulness, and initiative. 


. Sufficient effort has been put forth to provide suit- 
able conditions for the extension of mutual respect 
and wholesome interactions. Teacher-pupil plan- 
ning, administration-faculty-student planning com- 
mittees, and staff-planned social activities are 
recognized as significant practices that enhance 
wholesome staff and human relations. 


. Adequate provisions are made for the free inter- 
play of the widest possible representation of ideas 
and resources. The area of student participation 
in meeting curriculum problems can be extended. 
The extensive use of consultants and community 
participation through citizens’ committees, lay 
advisory groups, PTA activities, and community 
councils are discerned as solutions that help to 
remove blocks on the immediate school level in 
general. 


. Sufficient value is placed on providing meaningful 
experiences on the immediate school level that 
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constructively extend teacher growth. Staff level sustained and long-range publicity program pre- 
meetings, teacher-curriculum committees, parent- senting the facts for change is a significant practice. 
teacher councils, and curriculum councils that are 
democratically organized and conducted and designed 
to overcome real problems are perceived as prac- 
tices that contribute to the eradication of blocks 

that result from teacher incompetency. 


. On the whole, fair consideration is given to a study 
and evaluation of the thinking of the community by 
the professional staff, but only slight attention is 
given to transforming community criticisms and 
complaints into positive elements for action. 


7. Ample provisions are made for the staff to grow 
in personal and professional competency through 
organized activities. Democratically planned work- 
shops devoted to the study of curriculum problems 
and summer schools and extension courses dealing 
with the real needs of teachers are notable solutions. 


. The schools show some evidence that the resources 
and potentials of the school and community are used 
and shared effectively. 


Recommendations: 


1. Steps should be taken to make provisions for the 
free expression of community feelings, and to trans- 
form into positive elements criticisms and com- 
plaints. The intensive practice of conducting sur- 
veys to ascertain community needs and interests 
should be continued and sustained. 


. Fairly adequate provisions are made for the effec- 
tive organization of administrative, physical, and 
routine matters to facilitate the instructional proc- 
ess. 


Recommendations: 

ie 2. An organized program of adult education which 

1. More consideration should be given to the identifi- pene full aan oe school staff and resources 
cation of those areas in which the students and the should be instituted. The energies of both the school 
community can participate mutually and effectively and community should be pooled to isolate and 
in building a philosophy of education without imped- utilize all latent talents and abilities. 


ing the professional abilities generated by the pro- 
pore veg The eo of on oe students, III. Conclusions relating to blocks due to the influence of 

7 wen ye ay aa e on cur a Gn PIAS colleges and accrediting agencies and which have been 
snou more extensively used. verified as ranging from very serious to impediments 


. Further attention should be given to the continuous of average seriousness 


appraisal of the outcomes of the educational program 1. Quite adequate provisions are made for universities, 


in terms of the basic purposes. This function should colleges, and schools to improve the quality of 


be seen as a vital aspect of the whole process of teacher education through the use of co-operative 
developing co-operatively a sound philosophy of and democratic procedures. Joint school and 


education. teacher-education institution activities that call 


. More effort should be extended to allow for the fuller for co-operative study of actual conditions in the 
expression of student attitudes and opinions in the public schools are significant means of obviating 
staff’s efforts to solve curriculum problems. Stu- blocks arising from the influence of colleges. 


dent participation in teacher curriculum committees . In general, some effort is made for the continuous 
and staff meetings is a method that provides oppor- evaluation of accreditation policies in order to in- 


tunities for students to work with adults. sure maximum curriculum experimentation. There 


. Studies should be conducted to determine the possi- is only slight evidence that the evaluation proce- 
bilities of providing teachers with more time to dures of accrediting agencies actually take into 
work on curriculum problems. The solution of consideration the needs, concerns, and interests 
releasing school time to work on curriculum prob- of youth. 
lems should be extended. 

Recommendations: 

Il. Conclusions relating to community blocks which have 1. Intensified efforts should be put forth by the schools 

been verified as ranging from very serious to not very and colleges to continue to examine the needs, con- 
serious deterrents cerns, and interests of youth in the secondary school 


1. There is considerable effort on the part of the in order to improve the quality of teacher education. 
schools to secure parent and lay participation in the The colleges should accelerate plans to liberalize 
co-operative investigation of common problems. their programs and policies through the use of dem- 
Joint planning with the PTA to induce change and to ocratic processes. The practice of co-operative 
gain public support is a striking practice. Co-op- planning between schools of education and liberal 


erative planning with lay advisory groups, citizens’ arts colleges should be extended. 
pie os ssheaechoysor tears a _ no me . Further measures should be taken to modify ac- 
Paes od a ee Re creditation policies that restrict curriculum re- 
arising on the community level. organization. The practice of co-operative study 
. There is an acute awareness of the need of keeping of evaluation procedures by secondary schools 
the community informed of the need, benefits, and and accrediting agencies should be continued. Spe- 
consequences of proposed curriculum changes. A cial attention should be focused to make possible 
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curriculum experimentation that takes into consid- 
eration the needs, interests, and concerns of youth. 


IV. Conclusions relating to federal, state, local legal and 
technical blocks which have been verified as least 
serious deterrents when taken as a group 


1. Some effort is made to examine the effects of federal 
support to vocational education in terms of basic 
aims and needs of general education. 


. Much effort is being made to develop leadership on 
the local level through co-operative procedures 
rather than through the direct imposition of state 
authority. The development of broad pre-planned 
units on the local level with active help from the 
state department of education on a consultant status, 
and the adoption of a continuous evaluation program 
that takes into account standardized tests and also 
stresses the total educational program are seen as 
effective solutions in removing blocks arising from 
state-wide testing and curriculum programs. 


. Effort is made by the state to examine only certain 
areas of its legal aspects, and some provisions are 
made for the use of democratic processes to remove 
these legal restrictions, and thus provide the con- 
ditions most conducive for educational progress. 


. Some effort is made to provide board members with 
meaningful activities that help them to become in- 
creasingly sensitive to the meaning and purpose of 
education, thereby insuring their growth. 


Recommendations: 


1. Every means should be taken to prevent the em- 
ployment of practices that widen the gap between 
general and vocational education. Further stress 
should be given to developing a vocational program 
that is more in accord with the fundamental aims of 
general education. The practice which involves both 
vocational and non-vocational personnel in the pur- 
suit of common problems should be relentlessly 
pursued. 


. Concerted effort should be made by the state de- 
partment of education, the professional staff, and 
the lay public to study and modify state laws and 
other legal restrictions that impede curriculum 
development. 


. The professional staff should strive to attain a 
progressively clearer definition of the role of the 
board member in curriculum improvement. The 
in-service education of board members should be 
maintained by providing opportunities for them to 
work on curriculum problems with teachers and the 
community, to participate in professional meetings, 
and to become members in board associations. 


V. Conclusions relating to psychological and miscellaneous 
blocks which have been verified as ranging from slightly 
above-average seriousness to least serious 


1. Some provisions are made for the staff and parents 
to be informed about college programs and admis- 
sion requirements, but only slight effort is expended 
to interpret the facts. 





. The schools are quite aware of the importance of 
providing those conditions under which the staff can 
operate with a maximum of effectiveness made 
possible by the increasing ability to combat fears 
and intimidations brought about by acute public 
opposition to change. The practice of planning 
changes by the entire staff is seen as a means of 
attaining staff unity and solidarity which in turn 
enables the staff to meet more effectively any oppo- 
sition to change. 


. While much effort is made by the staff to harmonize 
different viewpoints and backgrounds into construc- 
tive elements for action, there is further need to 
examine the wider meanings relating to the values 
that ensue from the synthesis of different orienta- 
tions and backgrounds. 


. The importance of basing change on the readiness 
of the staff to move is recognized to some extent. 
More effort can be forthcoming in this area. 


. Schools are beginning to attach some value to prac- 
tices that give recognition for teacher efforts that 
result in curriculum improvement. 


Recommendations: 


1. Further steps should be undertaken to interpret to 
teachers and parents the findings of educational 
research, such as the Eight-Year Study and the 
Michigan College Agreement Plan, to eliminate any 
possibility of the formulation of undesirable notions 
and set attitudes which are not grounded in facts 
and which only add to the retarding of the curric- 
ulum. Careful thought should be given to the advis- 
ability of clarifying modern theories and practices 
in language understandable to the staff and the public. 


. Further investigation should be conducted by the 
school staff to identify the meaning and nature of 
unwarranted public attacks on the schools, with the 
view of reducing staff fears and tensions. The 
method of soliciting the support of citizens’ com- 
mittees and other lay groups should be used as a 
way of preventing malicious attacks on the schools. 


. The professional staff should make provisions for 
the continued development of long-range plans that 
help teachers and administrators see outcomes in 
terms of purposes, thereby avoiding the creation of 
impediments that arise from sudden and complete 
curriculum reorganization. 


. Further effort should be made to acknowledge staff 
efforts by recognizing teacher energies expended in 
curriculum projects, workshops, and the like. Such 
practices as releasing school time to work on cur- 
riculum projects, and reducing teacher load to allow 
teachers to work on curriculum problems should be 
explored and instituted if feasible. 
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CHILDREN’S CONTRIBUTIONS IN SHARING 
EXPERIENCES AND THEIR POTENTIALITIES FOR 
THE ELEMENTARY SCIENCE PROGRAM 


(L. C. Card No. Mic 58-562) 


Irvin Lee Ramsey, Ph.D. 
The Ohio State University, 1957 


The purpose of the study was twofold: to determine 
certain aspects of the over-all nature of the sharing period 
and to determine whether children’s contributions during 
sharing time reveal potentialities for the elementary school 
science program. 

The study investigated twenty-seven typical sharing 
periods at the second-, fourth-, and sixth-grade levels 
within three socioeconomic groups. A total of 832 children 
participated in the study. A tape recorder was used as a 
medium for gathering the data. Nine recordings were made 
at each grade level with each socioeconomic group; one 
recording was made in each classroom. 

Sharing periods were structured according to policies 
within the individual classrooms; they were generally held 
during the first period of the day. At the second-grade 
level the children were usually seated in a circle; however, 
in most of the classrooms they remained in their regular 
seats and walked to the front of the group to share. 

Three initiatory techniques, “new topic--independent-- 
1 major topic,” “topic continued by someone other than 
the sharer,” and “topic continued by the sharer” were 
widely used by the children during sharing periods; there- 
fore, there was considerable give and take among the chil- 
dren, conversation and informal reporting being the dom- 
inant aspects. 

During the sharing periods the children relied primarily 
upon sharing objects and relating experiences as starting 
points for their contributions. The second and fourth 
grades shared more objects than the sixth grades, usually 
gifts. However, the objects shared represented a wide 
range of choices. The children identified a great variety 
of out-of-school experiences; trips, communication activi- 
ties, recreation, and activities involving animals ranked 
high. The children referred to persons 324 times; the 
persons most frequently referred to were relatives. 

Sharing periods were important activities for the sec- 
ond grades; they ranked highest in frequencies in slightly 
more than two-thirds of the subtopics investigated under 
the major heading of “nature of the sharing period”; they 
also ranked highest in frequencies in science facts and 
clues investigated under the major heading “potentialities 
for the elementary science program.” Likewise, the fourth 
grades ranked higher in total frequencies than the sixth 
grades. It seems apparent that as children advance in age 
and grade level, they tend to express themselves less and 
less in general conversation situations such as sharing 
periods. 

The study revealed that children refer to science phe- 
nomena in their sharing periods. Even though there was 
a slight preference shown for the biological sciences, 
there was sufficient evidence to conclude that children’s 
interests were general. The findings in the study showed 
that children in the second, fourth, and sixth grades do not 
include science principles in their contributions in sharing 
periods. However, a total of 194 science facts related to 
fourteen.science concepts and a total of 376 science clues 
related to seventeen science concepts were identified. 

358 pages. $4.60 





A COMPARISON OF TWO BATTERIES OF TESTS 
AS PREDICTORS OF FIRST YEAR ACHIEVEMENT IN 
THE GRADUATE SCHOOL OF BRADLEY UNIVERSITY 


(Publication No. 24,114) 


Donald Walter Robinson, Ph.D. 
Bradley University, 1957 


The purposes of this research were: (1) to compare 
two batteries of tests and undergraduate grade point aver- 
age as predictors of success in the first year of graduate 
study at Bradley University, (2) to determine which com- 
binations of tests from within each battery yielded the 
highest multiple correlation for each of six departmental 
samples and the combined sample, and (3) to determine 
the merits, if any, of departmental predictions over 
predictions made for the basis of the combined samples. 
The Departments and Colleges of the Bradley University 
Graduate School that contributed samples for this study 
were Education, Industrial Arts Education, Social Studies, 
Psychological, Natural Sciences, and Commerce. 

One of these batteries of tests, composed of the Miller 
Analogies Test, Cooperative Mechanics of Expression 
Test: Higher Level, and the United States Armed Forces 
College Level Tests of Educational Development J, III, 
and IV, was called the Bradley Graduate Examination. 

The second battery of tests was the Graduate Record 
Examinations. Two different but similar samples were 
used for this research. 

The key statistical. methods utilized were: zero order, 
Pearson product moment correlations between independent 
variables, the Wherry-Doolittle technique of multiple 
correlation, and Fisher’s z coefficient, which was used to 
test the significance of the difference between each de- 

artmental multiple correlation and the combined sample 
multiple correlation. 

The Bradley Graduate Examination proved to be supe- 
rior to the Graduate Record Examination for these samples 
of Bradley University graduate students and the populations 
that they may be representative of, with the exception of 
the Department of Natural Sciences, for which the Graduate 
Record Examination was superior. While many of the 
departmental multiple correlations were higher than the 
combined sample multiple correlations, these differences 
were not significant. 

Two independent variables, Undergraduate Grade Point 
Average and United States Armed Forces Test of General 
Educational Development Test III, Interpretation of Reading 
Materials in the Natural Sciences, yielded a shrunken 
multiple correlation of +.616 for the Bradley Graduate 
Examination Combined Sample. While this multiple corre- 
lation was not the highest obtained in the study it was 
significantly higher than the corresponding correlation 
for the Graduate Record Examination. Departmental 
multiple correlations utilizing three variables were higher 
than this combined sample multiple correlation did not 
differ significantly from it. 
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A STUDY OF THE EFFECTIVENESS OF 
TWO TYPES OF HIGH SCHOOL PROGRAMS 
IN PREPARING YOUTH FOR 
ACADEMIC SUCCESS IN COLLEGE 


(L. C. Card No. Mic 58-567) 


John Willard Shreve, Ph.D. 
The Ohio State University, 1957 


The study was undertaken to determine whether or not 
the graduates of a special college preparatory high school 
in an urban school system were superior.to the graduates 
of three comprehensive high schools in the same school 
system with respect to achievement of certain standardized 
tests and grade-point averages earned during the freshman 
year in three universities. To determine scholastic differ- 
ences immediately upon completion of the high school pro- 
gram, members of the 1954 class of the special school 
were matched with members of the same class from the 
comprehensive schools on the bases of intelligence, age, 
sex, occupation of parent, intention to attend college, and 
number of years in the same high school. The two groups 
were given, under uniform conditions the Watson-Glaser 
Critical Thinking Appraisal, the Iowa High School Content 
Examination, and four subtests of the Iowa Tests of Edu- 
cational Development. To determine differences in college 
achievement, graduates of the two types of schools for the 
school years 1948-49 through 1952-53 were matched on the 
bases of intelligence, age, sex, and college program, and 
followed through their freshman year at the University of 
Cincinnati, Miami University, and The Ohio State Univer- 
sity. Differences in mean scores on the test measures 
and in mean grade-point averages were analyzed to deter- 
mine whether or not they were statistically significant. 
The 5 and 1 per cent levels of significance were accepted 
as “significant” and “very significant” standards respec- 
tively. 

No significant differences were found in any of the 
comparisons of performance on the Watson-Glaser Critical 
Thinking Appraisal. On the Iowa High School Content Ex- 
amination significant and very significant differences in 
favor of the special school group occurred in English and 
social studies and on the total test score. Differences in 
mathematics were not significant, but significant differ- 
ences in favor of the comprehensive school group were 
found in science. The Iowa Tests of Educational Develop- 
ment did not reveal any significant differences in (1) the 
ability to interpret literary materials, (2) the ability to do 
quantitative thinking, (3) the ability to interpret materials 
in the natural sciences, or (4) the ability to interpret mate- 
rials in the social studies. In general, there were rather 
consistent, though slight, differences on most test meas- 
ures in favor of the special-school pupils. 

Grade-point averages during the freshman year at the 
University of Cincinnati favored the special-school stu- 
dents in fifteen of the eighteen comparisons in the colleges 
of liberal arts, education, business administration, and 
engineering, but only five differences were great enough 
to be significant. Comparisons at Miami University con- 
sistently favored the comprehensive-school students but 
were significant only in the social studies area. At The 
Ohio State University comparisons were inconclusive 
because the samll number of cases did not permit com- 
parisons on a matched-pair basis. 

The study led to the general conclusion that graduation 





from the special school is no guarantee of higher college 
marks than would be earned by a student of similar ability 
who had graduated from one of the comprehensive schools, 
despite the fact that the special school seemed to be supe- 
rior in imparting factual knowledge as measured by the 
Iowa High School Content Examination. This general con- 
Clusion applies only to the particular situation which was 
studied and does not rule out the possibility that under 
different conditions a special-purpose school might pro- 
duce graduates who would be distinctly superior to their 
counterparts in a comprehensive high school. 
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JOB PLANNING IN SHOP TEACHING: 
AN EXPERIMENTAL COMPARISON 
OF TWO APPROACHES 


(Publication No. 22,766) 


William Perkins Spence, Ed.D. 
University of Missouri, 1957 
Supervisor: Dr. H. H. London 
PURPOSE OF STUDY: The purpose of this investigation 
was to compare two approaches to starting and teaching 


beginning shop classes in which the element of project 
planning was the experimental factor. 


METHOD OF RESEARCH: Data for the study were ob- 
tained from a comparison of four classes of seventh 
grade general shop that were divided into four equated 
groups. The groups were paired on intelligence quotient 
and subject matter pre-test scores. One group was 
started to work following teacher-planned job assign- 
ments on which the material bills and steps of procedure 
were not completed by the teacher. The pupils in the 
latter group participated in teacher guided planning 
sessions to complete their job assignments, while those 
of the former group followed ready-made plans. In all 
other respects class conditions and methods of instruc- 
tion were kept as nearly the same as possible. 

The two groups were compared on the following out- 
comes: 


Informational achievement. 

Quality of work 

Quantity of work 

Skill developed 

Ability to read working drawings 
Ability to analyze and plan procedures 
Economy in use of materials 

Errors in project construction 

Ease of teaching 

Pupil attitude toward shop class 


SP HSIAAReNe 


— 


SUMMARY: The pupil-planned group had a higher mean 
score on informational achievement than the teacher- 
planned group but the difference was not statistically 
significant. 

The teacher-planned group recorded higher mean 
quality scores on two of the three projects evaluated but 
again the differences were not statistically significant. 
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Quantity scores indicated that the teacher-planned 
group completed a significantly greater quantity of work. 

There was no significant statistical difference between 
the groups on skill achievement but the teacher-planned 
group had the higher mean score. 

The pupil-planned group was significantly superior to 
the teacher-planned group in ability to read working 
drawings. 

No significant difference existed between the groups 
on ability to analyze and plan procedures. 

The two groups differed very little in the amount of 
materials wasted and therefore in economy of materials. 
No significant difference existed between the groups 

on errors committed. 

More teacher effort was required to get the pupil- 
planned group to work but the teacher-planned group 
required more teacher effort during the daily class 
sessions. 

The pupil-planned group had a significantly more 
favorable attitude toward shop class. 


CONCLUSIONS: The pupil-planned and the teacher-planned 
approaches to teaching beginning shop classes are equally 
successful in teaching informational content as here 
defined and measured. 

Both approaches produce completed work of equal 
quality. 

The teacher-planned approach is significantly supe- 
rior to the pupil-planned approach when quantity of work 
performed is considered. 

The pupil-planned and the teacher-planned approaches 
are about equally as effective in skill development. 

The pupil-planned approach is superior to the teacher- 
planned approach for developing the ability to read work- 
ing drawings. 

From the standpoint of developing ability to analyze 
and plan procedures, the pupil-planned approach and the 
teacher-planned approach are about equally effective. 

The pupil-planned approach and the teacher-planned 
approach differ very little in the effect they have upon 
economy in the use of materials. 

The number of errors in project construction are 
about the same with the pupil-planned approach and the 
teacher-planned approach. 

It is the opinion of the teachers involved in the ex- 
periment that the pupil-planned approach, in the long 
run, requires less teacher effort than does the teacher- 
planned approach. 

The pupil-planned approach develops a significantly 
more favorable attitude toward shopwork than the 
teacher-planned approach. 

241 pages. $3.15. Mic 58-4650 





CONTRIBUTIONS OF MATHEMATICS TO 
A PROPOSAL FOR REORGANIZING 
GENERAL EDUCATION IN SECONDARY SCHOOLS 
ON THE BASIS OF A CORE PROGRAM 


(Publication No. 24,512) 


Elsie June Stalzer, Ph.D. 
The Ohio State University, 1952 


The Problem and Its Setting 

One of the most significant problems facing the Ameri- 
can secondary school is that of reorganizing general edu- 
cation to meet the needs of youth and help them live suc- 
cessfully in an ever-changing society. In this study, it is 
assumed that the core program is a promising proposal 
for such reorganization. 

As used here, core refers to that part of the curriculum 
which is basic for all students and which consists of learn- 
ing activities that are organized without regard to conven- 
tional subject-matter lines. The core program is organ- 
ized in terms of problem areas, broad preplanned areas 
of living in which youth usually have problems, rather than 
in terms of organized knowledge. From these problem 
areas, learning units are developed cooperatively in the 
classroom by teacher and students. 

It is the position taken in this study that the need for 
reorganizing general education has been sufficiently well- 
established and that a promising proposal for such re- 
organization has been devised through vigorous thinking 
on the educational frontier. In short, it would appear that 
the secondary school is in a favorable position to move 
ahead in reorganizing general education. Yet a recent 
survey by the United States Office of Education’ indicates 
that not more than 3 1/2 per cent of the American second- 
ary schools have moved significantly in the direction of 
such a proposal. 

One of the major blocks to the development of the core 
program in the secondary school is the confusion as to the 
role of the subject-matter fields in such development. 
When the well-established, logically organized subject- 
matter pattern of general education is replaced by the 
core program which deals with the common needs, prob- 
lems, and interests of youth without regard to subject- 
matter lines, many teachers feel insecure concerning the 
particular contribution of their subject-matter area to 
this development and may oppose the program. 

Problems dealt with in the core do cut across tradi- 
tional subject-matter lines, and the subject-matter fields 
have much to offer to the study of the common problems 
of youth in our society. It is the view of the writer that 
all subject-matter areas can make a significant contri- 
bution to the core, but it is only as the problem is thought- 
fully studied by all concerned that the value of the subject- 
matter areas in this framework will be fully realized. 
This problem must be explored befor any widespread re- 
oranization of general education on the basis of the core 
program can be expected. 


Examination of the literature of general education and 
of mathematics reveals a very insignificant contribution 
in core program development from the field of mathemat- 
ics. There is every indication that neither the mathemat- 
ics teachers nor those primarily concerned with general 
education at the secondary level have shown any real con- 
cern for the contribution of mathematics to the core pro- 
gram at the level of pre-planning. It is the possible 
contribution of mathematics to a proposal for reorganizing 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





EDUCATION 969 





general education on the basis of a core program which is 
the subject of the dissertation. 


Purpose of the Study 


The purpose of the study is to clarify the role of mathe- 
matics in general education by determining the possible 
contributions of mathematics to selected problem areas 
that provide the basic curricular structure of the core 
program. 


Basic Assumptions 
The assumptions basic to this study are: 


1. General education should be provided for all youth 
of secondary age. 


The core program, built upon an analysis of the 
basic needs, problems, and interests of youth in the 
major aspects of living is a significant trend in the 
reorganization of general education. 


. Every subject-matter area has a contribution to 
make to the core program. 


. Mathematics can make a significant contribution to 
the core program at the secondary level. 


Hypothesis 


The role of mathematics in general education can be 
clarified by suggesting the possible contributions that 
mathematics may make to the core activities which are 
appropriate to the broad problem areas that provide the 
basic curricular structure of the core program. 


Procedures 

In order to attack the problem of determining the con- 
tributions of mathematics to the core program, it was 
necessary to develop a series of problem areas appropri- 
ate for use in the core program or to accept some list 
already worked out. The following list of problem areas 
developed by Lucile Lurry’ was accepted as a basis for 
this study: 


. Problems of Orientation to School Living 

. Problems of Self-Understanding 

. Problems of Developing Values and Beliefs 

. Problems of Forming Social Relationships in a De- 
mocracy | 

. Problems of Employment and Vocation 

. Problems of Conserving Natural Resources 

. Problems of Education in American Democracy 

- Problems of Constructive Use of Leisure 

. Problems of Family Living 

. Problems of Communication 

. Problems of Democratic Government 

. Problems of Personal and Community Health 

. Problems of Economic Relationships in a Democracy 

- Problems of Critical Thinking 

. Problems of Achieving World Peace in the Atomic: 
Age 

. Problems of Intercultural Relations 


The original plan of the writer was to develop the con- 
tributions of mathematics to each of the problem areas 
defined in terms of purposes and a broad statement of 
scope. It was discovered, however, that the contributions 
of mathematics could not be determined apart from the 





activities in which students might engage as they come to 
grips with the problems involved in a given problem area. 
Thus, the problem of this study was two-fold: first, to 
develop a series of activities appropriate to the problem 
areas accepted as a basis for this study; and second, to 
determine the possible contributions of mathematics to 
these activities. 

The development of activities appropriate to the sixteen 
problem areas was a cooperative venture. For this part 
of the study, the writer collaborated with two other inves- 
tigators concerned with similar problems, that is, the 
possible contributions of business and science to the core 
activities. 

In developing the core activities appropriate to the 
sixteen areas, the group used the following technique: 


(1) Survey of literature bearing on the problem area 
(2) Definition of scope and objectives 


(3) Construction of possible activities on the basis of 
a set of criteria developed by the group 


(4) Submission of possible activities to teachers at the 
Ohio State University School for criticisms and 
suggestions | 


In this study, the contributions of mathematics to the 
core program are defined in terms of the mathematical 
concepts essential to carrying out the activities considered 
appropriate to the problem areas that provide the basic 
curriculum structure of the core. Analysis of the core 
activities disclosed that fifty-three concepts are essential 
to carrying them out. These fifty-three concepts have 
been categorized under six major concepts: number, meas- 
urement, relationship, proof, operation, symbolism. It 
should be made clear, however, that the term essential is 
not used in an absolute sense. The concepts which define 
the contributions of mathematics to the core activities 
represent the judgment of one person and should be inter- 
preted in that light. 

Another aspect of the problem explored in this study 
concerns the adequacy of the fifty-three concepts for gen- 
eral education. In order to throw some light on the prob- 
lem, it was necessary to make a study of several formu- 
lations of the mathematics needed by all. The findings of 
this study were compared with the proposals set forth by 
the Joint Commission of the Mathematical Association of 
America and the National Council of Teachers of Mathe- 
matics, the Committee on the Function of Mathematics in 
General Education, and the Commission of Post-War 
Plans.* It was assumed for purposes of exploring this 
problem that these formulations are authoritative sources 
for determining the adequacy of mathematical content for 
general education. 


Summary of Findings 
The findings of this study are: 


1. Mathematical concepts were essential to carrying 
out activities in each of the sixteen problem areas. 


. The problem areas most dependent upon mathemat- 
ical concepts were Social Relationships, Critical 
Thinking, Economic Relationships, and Personal 
and Community Health. 


Fifty-three concepts classified under the headings 
of number, measurement, relationship, proof, 
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operation, and symbolism were considered essential 
to carrying out the core activities. 


. Among the concepts listed under number, the con- 
cepts of whole number, number system, fraction, 
decimal, and approximate number showed a much 
higher frequence than did the concepts of exact 
number and denominate number. The concept of 
directed number was seldom used. 


. The frequency of the concept of significant figures 
was four times as great as that of estimating, the 
concept of next highest frequency. The concepts of 
direct measurement, standard unit, approximation, 
possible error, relative error, accuracy, and pre- 
cision were used about the same number of times. 
The concepts of indirect measurement and scale 
drawing occurred infrequently. 


. Tabulation of data was the most frequently used 
concept in relationship. The concepts of approximate 
relationship, variable, constant, independent variable, 
dependent variable, and graphical representation 
were judged essential to carrying out a number of 
activities. The concepts of functional relationship, 
mean, median, mode, extrapolation, interpolation, 
and trend were less often essential. Normal fre- 
quency distribution and correlation seldom occurred. 


. All of the concepts listed under proof--deducation, 
induction, assumption, hypothesis, definition, unde- 
fined term, relevance, reliability, representative- 
ness--occurred with about the same frequency. 


. Among the operations, subtraction, division, round- 
ing off, and comparison were extensively used. 


Counting and addition were frequently essential. 
Multiplication was seldom used. 


. The concept of mathematical symbolism was basic 
to more than two-thirds of the activities in which 
mathematical concepts were essential. 


. Mathematical concepts were essential to 271 of the 
1262 activities in the sixteen problem areas. 


. The mathematical concepts derived in this study 
compare favorably with the proposals set forth by 
the Joint Commission of the Mathematical Associa- 


tion of America and the National Council of Teachers 


of Mathematics, the Committee on the Function of 
Mathematics in General Education, and the Commis- 
sion on Post-War Plans. 


Conclusions 
The conclusions of this study are: 


1. Mathematics makes a significant contribution to 
general education as defined in this study. 


. The mathematical concepts derived in this study 
are adequate content for general education. 


Recommendations 
The recommendations of this study are: 


1. Experimentation with the hypothesis of this study in 
an actual core situation 


. Experimentation related to the effectiveness with 
which mathematics can be learned in the core 
framework 





Exploration of the implications of this study for the 
education of core teachers 


Exploration of the implications of this study for the 
education of mathematics teachers to participate in 
core program development 

472 pages. $6.00. Mic 58-4651 
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AN ANALYSIS OF PROGRAMS AND SERVICES 
IN TENNESSEE PUBLIC INSTITUTIONS 
OF HIGHER EDUCATION IN 1955-56 


(Publication No. 24,125) 


Amos Creed F. Trotter,: Ed.D. 
Alabama Polytechnic Institute, 1957 


Supervisor: Truman M, Pierce 


This study, which was a part of a survey of public 
higher education, was an analysis of programs of instruc- 
tion, public services, programs of organized research and 
library instructional aids in Tennessee institutions. The 
study had two purposes: to make available a consistent 
context for use as a framework in consideration of pro- 
grams of higher education and to analyze facts and figures 
concerning programs and services in the system of higher 
education concerned. Objectives were the development 
of the frame of reference for use in analysis, the gathering 
and analyzing of pertinent information, the interpretation 
of the information within the limits of the frame of refer- 
ence and setting forth recommendations for the improve- 
ment of existing programs and services. 

A philosophical method was used in developing the 
frame of reference, bolstered by frequent references to 
research findings in considering the nature of man, the 
nature of society and the nature of the learning process 
and in establishing these as foundations of programs of 
higher education. A descriptive survey method was used 
in analyzing comprehensive data concerning courses, 
teachers, methods of instruction, size of classes, cost, 
student success and numbers, nature andpurposes of public 
services rendered. Numbers and nature of organized 
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research projects were analyzed together with purposes 

of research, personnel engaged in research, policies con- 
cerning research, and cost of research. The state of 
adequacy of library materials was analyzed in both public 
and private institutions as to number of volumes, number 
of periodicals, number of other materials, trends of growth 
and cost. 

Conclusions which were drawn concerning the 20,605 
resident credit classes offered in public institutions in 
1955-56 related to scope, advisability of reduction of num- 
bers of courses, fuller use of facilities and resources in 
Summer, the relative number of graduates by areas of 
specialization and the reduction of the numbers of small 
duplicate sections, small repeat sections, and courses 
listed but not taken. Differences between areas of special- 
ization and between institutions were shown. It was con- 
cluded that resident non-credit courses were limited in 
number and were mostly in English and mathematics. 
Extension credit classes dealt largely with traditional 
academic areas. Only seventy-four extension non-credit 
classes were taught; all such classes were strongly prac- 
tical rather than academic. 

The number of institutional public services done in- 
creased directly as the faculty member’s rank and degree 
increased. The types of institutional services varied in 
nature with more consultative than any other. No direct 
relationship between faculty rank, degrees and number of 
services was found in voluntary public services. No agree- 
ment was found concerning nature and purposes of desirable 
public services. 

Organized research was done at only three of the ten 
public institutional campuses included in the study. Areas 
of specialization in which most research was done were 
agriculture, physical and natural sciences, and engineering. 
Too little research and too little support of research char- 
acterized social sciences, education, mathematics and 
business and commerce. Policies for the promulgation of 
research were quite limited. There was no central agency 
and little provision for coordination of research. 

All except three of the public institutional libraries had 
less than 70,000 volumes. Relatively few periodicals, 
microfilms and flat materials were provided in certain 
institutions. | 

General and specific recommendations were made for 
the improvement of the purposes, for more efficient use of 
facilities, and resources, for the promotion and the per- 
formance of more pubic services consistent with institu- 
tional purposes, for increased emphasis and direction of 
research including more equitable distribution of research 
by areas of specialization, and for improvement of library 
facilities. 404 pages. $5.15. Mic 58-4652 





THE RELATIVE MERITS OF TEACHING 
PLANE GEOMETRY WITH VARYING 
AMOUNTS OF APPLICATIONS 


(Publication No. 21,729) 


Edward Joseph Zoll, Ed.D. 
New York University, 1957 


Chairman: Professor John J. Kinsella 


The Problem 


The purpose of this investigation was to determine the 
relative merits of teaching plane geometry with varying 
amounts of applications. The merits of the experimental 
course were evaluated in the following areas: the learning 
of geometric facts and principles, the ability to solve 
“original” theorems, and the ability to solve “new” appli- 
cations of gecmetric facts and principles. 





Methodology 


The investigation was conducted in a single high school 
during the 1955-56 school year. Each of three qualified 
teachers taught one control class and one experimental 
class. The six classes were equated at the beginning of 
the experiment on the basis of intelligence, geometric 
aptitude, arithmetic and algebraic competencies. The 
experimental classes differed from the control classes in 
that the experimental classes received practical problems 
of certain geometric principles in place of the usual home- 
work assignments. The three experimental classes differed 
among themselves in the number of practical problems 
assigned for homework. The schedule of lessons and 
assignments, other than the assignments that contained 
practical problems, were the same for the six classes. 

Tests that measured knowledge of geometric facts and 
principles, the ability to solve “original” theorems, and 
the ability to solve applications of geometric facts and 
principles were administered at periodic intervals during 
the investigation. The analysis of variance was used.to 
test the differences, if any, between the groups. 





Findings 





Some of the major findings of this investigation were: 


. There were no significant differences between the 
control classes and the experimental classes, nor 
among the experimental classes themselves, with re- 
spect to knowledge of geometric facts and principles, 
the ability to solve “original” theorems, and the ability 
to apply geometric facts and principles in practical 
problems. 


. There were no significant gains or losses made in 
algebraic and arithmetic skills during the course in 
plane geometry. 


. The significant differences among the groups on tests 
of geometric facts and principles was largely accounted 
for in terms of the differences between the levels of 
intelligence of the students. 


. The significant differences among the groups on tests 
of geometric “originals” was largely accounted for in 
terms of the differences among the teachers. 
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5. No factor or factors (of those studied) consistently con- 


tributed to the significant differences among the groups 
on tests of geometric applications. 


Conclusions 





Some of the major conclusions of this study were: 


. Assigning verbalized problems of applications of plane 
geometry for homework was not effective in fostering 
the ability to apply geometric facts and principles in 
practical problems. 


. The ability to apply geometric facts and principles in 
practical problems was not highly related to the knowl- 
edge of these facts and principles. : 


. The ability to apply geometric facts and principles in 
practical problems did not seem to be a group ability. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 





Rather, this ability seemed to be limited to certain 
male students who were above average in intelligence 
and mathematical competencies. 


Recommendations 





Some of the recommendations made on the basis of 


this study were: 


1. 


An investigation might be undertaken in order to deter- 
mine whether the ability to apply geometric facts and 
principles in practical problems is a specific mental 
ability or an ability related to other mental abilities. 


. A study, using a method or methods other than assign- 
ing problems of applications for homework, may be 
undertaken in order to determine whether the ability to 
apply geometric facts in practical problems may be 
518 pages. $6.60. Mic 58-4653 
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ENGINEERING, GENERAL 


A STUDY OF THE EVOLUTION 
OF INDUSTRIAL ENGINEERING 


(L. C. Card No. Mic 58-505) 


David Floyd Baker, Ph.D. 
The Ohio State University, 1957 


The study is an analysis of the factors which have had 
a dominant part in the shaping of the methodology and ped- 
agogy of the profession of Industrial Engineering. The 
roots of the profession reach into five areas of industrial 
history. The analysis is developed by approximate time 
periods: — 1800; 1800—1870; 1870—1910; 1910—1930; 
1930—post- World War II, The selection of time periods 
is arbitrary, although in some cases the dates correspond 
to socioeconomic events that mark significant trends in the 
development of industrial civilization. The areas studied 
as they seem to pertain to the evolution of modern indus- 
trial engineering are technology, engineering, science, and 
socioeconomic conditions and institutions. 

Special attention has been directed throughout to the 
influence which organized labor has had upon the evolution 
of the profession, It has been found that rather than acting 
as a determinant, organized labor also developed during 
the same period as industrial engineering, and both were 
affected by the same factors. Consequently the two com- 
plement, rather than cause or control, each other. Both 
are a part and a product of the evolution of a complex in- 
dustrial civilization, and the interaction between them, 
though important in a discrete sense, becomes relatively 
insignificant when viewed in terms of the broad socio- 
economic forces which have created them, 

204 pages. $2.65. 


CONTRIBUTIONS TO INDUSTRIAL 
SAFETY METHODOLOGY 


Thomas Hugh Rockwell, Ph.D. 
The Ohio State University, 1957 


One of the serious problems in industrial safety is the 
absence of a theoretical basis of the accident phenomena, 
The general lack of understanding of the mechanism be- 
hind man, his environment, and the accident is evidenced 
by the traditional trial and error approach to accident pre- 
vention, This study explores the accident phenomena in a 
theoretical perspective by the use of a feedback analogy. 
In introducing this model of the accident phenomena, a de- 
scription of existing safety methodology is presented, to- 
gether with a review of past research efforts in this field, 
The operator is described as a sampling servomechanism, 
selecting responses based upon information about his en- 
vironment. This combination of responses and job 





environment is defined as an event, With exposure to an 
event, there is assigned an expected loss (hazard) based 
upon risk and expected severity. The operator’s sampling 
scheme, his receptor and effector mechanism, the basis 
for his response decisions, and the probabilistic nature of 
event changes are functionally related and explicated in 
terms of the feedback model, The model illustrates the 
psychological, medical, mathematical and engineering 
facets of the accident situation, demonstrating the relevant 
contributions of these fields, and indicating where new 
techniques are required, Two implications of this con- 
ceptual treatment of accidents are proposed in — an objec- 
tive measure of job hazard and a method of evaluating safe 
operator behavior. One of the conclusions resulting from 
this study was that under a probabilistic notion of acci- 
dents, exposure to high hazard events, and not accident 
frequency, is a true criterion of job safety. The broad in- 
terpretive aspects of this theoretical structure provided a 
framework in which the physical and psychological varia- 
bles of the accident phenomena can be related and isolated 
for future research. 213 pages. $2.80. 


ENGINEERING, AGRICULTURAL 


BASIC CONCEPTS OF CUTTING HAY 
(L. C. Card No. Mic 58-608) 


William Joseph Chancellor, Ph.D. 
Cornell University, 1957 


An investigation of several methods of cutting hay 
stems has been conducted for the purpose of determining 
the specific values of force and energy for the use of de- 
signers of hay cutting machinery, and for the purpose of 
formulating an understanding of the cutting process in 
order that a future design might be evaluated in terms of 
the characteristics examined herein, 

The characteristics of each cutting method were com- 
bined in one or more experiments and were varied within 
the experiment to illustrate their individual effects. 

The method of cutting between two elements—commonly 
called shearing—received the most attention. Results were 
viewed with respect to conditions of the blade such as 
sharpness, type of edge, bevel angle, angle between edges, 
clearance between elements, speed and type of edge of op- 
posing blade; and also with respect to conditions of the 
material being cut such as species of plant, moisture con- 
tent and height and width of the cross-sectional area cut. 

The method of slicing by sliding the edge of the blade 
across the stems was investigated from the standpoints of 
the type of blade edge, magnitude of normal force, species 
of material and cross-sectional area to be cut. 

For both slicing and cutting between two elements, 
forces and energies required to effect the cut were meas- 
ured, 
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The method of cutting by impact from a single high ve- 
locity blade was investigated by measuring the deflection 
of individual stems at the point of blade contact. Deflec- 
tion values were viewed with respect to sharpness of the 
blade, velocity of the blade, distance of the cutting point 
from the point of cantilever support and the cross-sec- 
tional area of the individual stem being cut, 

Conclusions. The amount of energy required to cut 
hay generally ranges from .47 to 2.4 hp, hrs. per ton of 
dry matter chopped to 1/2 inch length. This is less than 
has been generally expected and represents a minor por- 
tion of the energy supplied to most hay cutting devices. 

When cutting between two elements, maximum forces 
range downward from 300 lbs. per inch of blade, with 
common values being less than 150 lbs. per inch, 

Slicing or sawing hay reduces cutting forces but re- 
quires approximately twice as much energy as cutting be- 
tween two elements. ! 

To achieve efficiency of energy use in machines that 
cut hay, efforts could be concentrated more profitably in 
areas other than that of the cutting mechanism, 

When cutting between two elements, both force and 
energy requirements are reduced by providing capacity 
great enough so that the height of the material between the 
cutting elements is minimized, and by using non-serrated 
blades with a bevel angle of 30 degrees or less, 

Impact cutting should be performed by a blade moving 
at least 150 ft. per sec. and is most effective when stems 
are encountered individually rather than in a group. 

180 pages. $2.35. 





WIND EFFECTS ON 
OPEN-FRONT LIVESTOCK SHELTERS 


(L. C. Card No. Mic 58-1052) 


Gordon Leon Nelson, Ph.D. 
Iowa State College, 1957 


Supervisors: Henry Giese and Glenn Murphy 


An experimental investigation was conducted to evalu- 
ate wind force reactions developed on the roof and wall 
surfaces of typical, open-front livestock shelters such as 
are found on farms throughout the United States. The ex- 
periments were conducted in a two-dimensional flow chan- 
nel in an aerodynamic wind tunnel, 

A wind velocity profile was developed by screens in 
the testing channel to simulate a typical natural wind ve- 
locity profile within the zone near the ground, This pro- 
file was used in all of the wind force investigations. 

The experiments produced data on wind force reac- 
tions on the model surfaces. These data were analysed to 
obtain dimensionless parameters of the form 2R/pL,U’, 
where R is the reaction at either extremity of a roof or 
wall surface component per unit length of roof or wall 
parallel to the ridge; p is the mass density of the air; L, 
is the roof slope length or wall height; and U is the ve- 
locity corresponding to the mean dynamic head in the wind 
layer between the ground and the ridge of the shelter, 
Variations in these parameter as affected by roof slope, 
roof slope length, presence of openings in the leeward 
wall, presence of an upwind barrier or screen, and venti- 
lation of an upwind barrier were analyzed statistically. 





The velocity pattern over one model with a 6/12 roof 
slope was investigated and compared with the velocity pat- 
tern measured over a prototype shelter in a three dimen- 
sional natural wind, 

Oscillatory forces on the model surfaces that seemed 
to be induced by vortices shed from the upper edge of an 
upwind barrier were analyzed to determine the frequency 
of the vortex pattern and the magnitude of the oscillatory 
forces. 

It was found that the greatest variances in wind force 
reaction were associated with upwind barriers or wind 
screens, For example, the mean wind force reactions on 
the building surfaces with an upwind barrier 0.8 as high as 
the front height of the shelter were only about 1/12 of the 
reactions that existed when an upwind barrier was absent. 
The presence of a ventilation slot in the leeward wall of an 
open-front shelter was also found to have a marked effect 
on wind force reactions, as compared to those with a solid 
leeward wall, Roof slope and roof slope length had the 
weakest influence on wind reactions. 

Oscillatory forces on roof surfaces of open-front shel- 
ters due to impingement of vortices induced by upwind bar- 
riers were found to be several times larger than the 
steady-state wind forces, The frequency of the oscillatory 
forces was consistent with a Strouhal number of 0.22. 

Comparison of the velocity patterns measured over 
the model and prototype shelters revealed that similarity 
existed. It was concluded that the wind force reaction 
parameters obtained in this study were valid for estimat- 
ing wind force reactions on prototype shelters during 
windstorms. 226 pages. $2.95. 


MEASUREMENT OF PRESSURES IN SOILS PRODUCED 
BY TRAFFIC AND THE RELATIONSHIP BETWEEN 
THOSE PRESSURES AND COMPACTION 
IN UNDISTURBED SOILS 


(Publication No. 24,259) 


Nathan Andrews Willits, Ph.D. 
Michigan State University, 1956 


The subject of soil compaction is of considerable cur- 
rent interest to farmers and soil scientists alike. Re- 
search has already provided some important information 
on how to manage soils to minimize the compactive effects 
of tillage and traffic. Little has been done, however, to in- 
vestigate the more basic aspects of the problem. The 
study herein-reported was designed to supply some of the 
much needed information on the nature of the forces in 
soil arising from tillage and traffic and how they may be 
affected by various soil and loading conditions. 

A cell using strain gages wag designed for measuring 
pressures in soil, The cells were buried at varying but 
fixed positions beneath undisturbed soil. Various farm 
vehicles and implements were passed over the cells. The 
pressures were recorded using a Hathaway 12-channel 
recorder, 

Maximum pressures varied near the surface from 
over one hundred pounds per square inch under the drive 
wheel of a Massey-Harris Clipper combine to twenty-five 
pounds per square inch under the real wheel of a Ferguson 
tractor. Tire lugs were responsible for considerable vari- 
ability in the recorded surface pressures, The pressures 
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diminished rapidly with depth, but were measurable to a 
depth of sixteen inches, 

Soil variables affecting the distribution of pressure 
under farm vehicles include bulk density, texture, and 
moisture content. The vehicle and its speed of travel were 
also important factors affecting the pressure, 

Pressure under tillage equipment was immeasurably 
small at a depth of seven inches, Negative pressures of 
unknown significance were recorded during plowing and on 
other occasions, 

Field soils were compacted by traffic. The amount of 
compaction was measured by determining the bulk density 
using soil cores three inches in diameter and three inches 
long. The vehicle, number of passes, original soil density, 
and especially the soil moisture content were variables 
found to affect the change in density (compaction) observed. 

Cores of undisturbed soil were taken from the same 
locations at which the tractor compaction tests were made, 
These were compacted at various pressures in the labora- 
tory using a special compressed air-driven apparatus. 

The pressure required to produce the same change in bulk 
density in the cores as was effected by the passage of a 

tractor in the field was obtained. This pressure was very 
similar to the pressures recorded by the test cells at cor- 
responding depths. 111 pages. $2.00. Mic 58-4654 


ENGINEERING, AERONAUTICAL 


HYPERSONIC FLOW OVER A SLENDER CONE 
(L. C. Card No. Mic 58-869) 


John Kliewer Wall, Ph.D. 
Cornell University, 1957 


The flow of a viscous, compressible fluid moving at a 
free-stream hypersonic Mach number over a slender cone 
at no angle of attack is studied. It is assumed that: (1) the 
cone tip is sharp, (2) the cone is thermally insulated, 

(3) the Prandtl number is unity, (4) the fluid can be treated 
as a continuum, (5) the coefficient of viscosity varies line- 
arly with temperature, and (6) no dissociation or ioniza- 
tion occurs, 

The flow variables: velocity, pressure, density, and 
temperature, are expanded in ascending powers of the 
small parameter, €, where ¢€ is approximately the inverse 
square-root of the Reynolds number. The flow is con- 
sidered in two regions: a thin boundary layer in which 
viscous effects are important, and a region between the 
boundary layer and shock wave in which viscous effects 
can be neglected, 

The flow in the inviscid region is approximated by a 
polynomial in the meridional angle measured from the 
cone surface. The boundary conditions in this region are 
that there be a shock wave which will covert the free- 
stream flow into the flow in this region, and that the flow 
in the inviscid region merge smoothly into the boundary 
layer. 

In the boundary layer, a coordinate transformation 
suggested by Howarth and Mangler is used to obtain a 
third-order differential equation defining the stream 





function. This equation is solved numerically under the 
boundary conditions that the cone surface is a streamline, 
that there be no slip at the cone surface, and that the 
boundary layer merge smoothly into the inviscid field. 

A coordinate shift, as suggested by Lighthill and Kuo, 
is used in the boundary layer to obtain the pressure on the 
cone surface, p, in the form 


p=pe (1+eP/ Vé) 


where pc is the pressure on the cone surface if viscosity 
were neglected, P is a constant depending on the free- 
stream conditions and the cone angle, and é is the shifted 
radial coordinate, The perturbation pressure on the cone 
surface induced by the boundary layer is found for cone 
angles from 5° to 10’, and for free-stream Mach numbers 
from 5 to 12. It is found that the perturbation pressure is 
about twice as large as predicted by previous theories. 

95 pages. $2.00. 


ENGINEERING, CHEMICAL 


PROCESSING OF MONAZITE SANDS 
(L. C. Card No. Mic 58-1027) 


John Joseph Barghusen Jr., Ph.D. 
Iowa State College, 1957 


Supervisor: Morton Smutz 


For the past ten years, much effort has been expended 
by several research teams to develop an economic process 
for recovering thorium, rare earths and uranium from 
monazite sands. Recently, a process was developed at the 
Ames Laboratory which possessed many attractive fea- 
tures, The sand was digested in concentrated sulfuric 
acid, The soluble sulfates were dissolved in cold water 
forming a monazite sulfate solution. This solution was di- 
luted, and oxalic acid was added to precipitate the rare 
earth and thorium oxalates. By this precipitation the rare 
earths and thorium were quantitatively removed from sul- 
fate, phosphate, and uranium ions. The major disadvan- 
tage to this separation technique was the large cost for the 
oxalic acid. | 

A process was developed whereby the oxalate ions 
used to precipitate the mixed thorium and rare earth oxa- 
lates could be recycled. The mixed oxalates were di- 
gested with a 2.5 normal solution of sodium hydroxide for 
one hour at 95°C. The products of the reaction were the 
mixed hydroxides and a solution of sodium oxalate. Even 
though an excess of sodium hydroxide provided greater 
yields of sodium oxalate, it was found more economical to 
use a stoichiometric amount of caustic in the digestions. 
The sodium oxalate was washed from the hydroxide cake 
with several batches of hot water. This solution was re- 
cycled to precipitate another batch of mixed oxalates from 
the diluted monazite sulfate solution, It was found that ap- 
proximately 95 per cent of the stoichiometric quantity of 
oxalic acid used to precipitate the mixed oxalates can be 
recycled in the sodium oxalate solution. 

A small scale run was made using the oxalate recycle 
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technique. The results indicated that the method could be 
adapted successfully to the monazite process. 

Cost estimates made on the original Ames oxalate 
process and the new oxalate recycle process indicate that 
it is economical to recycle the oxalate ions. The produc- 
tion costs for producing one pound of thorium were $13.12 
and $9.93, respectively. 

The possibility of recovering uranium from the oxalate 
filtrate by anion exchange was investigated. Uranium was 
successfully removed from the monazite sulfate solution 
using a strong base anion exchange resin - Dowex-1. By 
providing a residence time of 40 minutes, about 90 per 
cent of all the uranium was adsorbed on the resin. Essen- 
tially all of the uranium was eluted from the resin with an 
eluent 0.7 normal in nitric acid and 0.5 normal in sodium 
nitrate. Phosphate and oxalate ions did not seem to inter- 
fere with the process. 114 pages. $2.00. 


CHEMICAL ENGINEERING FACTORS IN THE 
PREPARATION OF UREA FROM CARBONYL SULFIDE 
AND ANHYDROUS AMMONIA 


(L. C. Card No. Mic 58-682) 


Felice Joseph Celli, Ph.D. 
The Ohio State University, 1953 


HISTORICAL 


When in 1828 Wohler synthesized a typical organic 
compound from typical inorganic material without the use 
of the so-called “vital force,” a new field of chemistry 
was in the making — synthetic organic chemistry. The 
compound Wohler had made was urea. 

Many processes for making urea have been postulated 
but few have attracted interest undustrially. J. Basaroff 
(Ann. Chem. Pharm., 146 (1868), p. 142) was the first on 
record to suggest the synthesis of urea from carbon di- 
oxide and ammonia. It is from such starting materials 
that practically the entire world’s supply is derived. 

One process for the manufacture of urea suggests 
starting with carbonyl sulfide and ammonia. There would 
be many desirable features in such a process if carbonyl 
sulfide were readily available commerically. Thermody- 
namically speaking there are no objections. 


STATEMENT OF PROBLEM 


The problem in the present research was to investi- 
gate the effect of the process variable, using both batch 
and flow processes, on the yield of urea when the latter is 
prepared according to the following reaction: 


COS + 2NH, = CO(NH,). + H,S 


SCOPE OF PROBLEM 


Batch System 


In the batch system the variables studied were as 
follows: 


1. The effect of the ratio of the charge weight to the 
reactor volume on the yield of urea 





The effect of the order of condensation of reactants 
on urea yield 

The effect of time of reaction 

The effect of temperature both using an additional 
medium in the autoclave and no additional medium 
The effect of an excess of either of the reactants, 
carbonyl sulfide and ammonia 

The effect of carbon disulfide, a possible carbonyl 
sulfide impurity 


Flow System 
In the flow system the process variables studied ana 
their effect on the yield of urea were as follows: 
1. Nature of catalyst 
2. Effect of temperature of catalyst bed of various 
space velocities 
Effect of space velocities at constant temperatures 
Space-time-yield vs. space velocity 
Effect of excess reactants 
Catalyst life 
Catalyst loading at constant space velocities and 
variable time and the vice versa 


EXPERIMENTAL PROGRAM 


The experimental program was divided into several 
phases. Before the process variables could be studied 
equipment had to be designed or adapted, calibrated, etc., 
for both batch and flow systems in order to carry out the 
reaction under the various conditions. The technique of 
recovering the product urea were established. 


SUMMARY 


Batch System 

Using no supplementary liquid phase and no pressure 
above that developed by the constituents, a maximum yield 
of 64 per cent may be attained at a temperature near the 
melting point of urea (see Fig. 1). 
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Figure 1. Effect of Temperature on Yield using Ethanol 
as Reacting Medium, 


When an additional liquid is introduced together with 
the reactants, the yield may be increased. A maximum 
yield of 76 per cent may be obtained at 76°C. if absolute 
ethanol is used as the medium. 

The yield may also be increased by using an excess of 
either carbonyl sulfide or ammonia. The ammonia is the 
better in this respect. At 105°C., for example, the yield 
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of urea may be raised from 60 per cent to 88 per cent us- 
ing 150 molar per cent excess ammonia. The maximum 
excess, industrially, would have to be determined eco- 
nomically (see Fig. 2). 
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Figure 2. Ratio of Reactants vs. Yield (Batch System) 


Using an excess of ammonia, however, presents a 
problem of corrosion which means contamination of the 
product as well as damage to the equipment. 

Carbon disulfide, a possible impurity of carbonyl sul- 
fide, does not lower the yield of urea. 

The weight of charge to reactor volume ratio in the 
range studied, 0.10 to 0.48 g. per ml., has no effect on the 
yield of urea. This is not so in the process for manufac- 
turing urea from carbon dioxide and ammonia (see Fig. 3). 
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Figure 3. Effect of Reactants Weight Charge/Reactor Vol- 
ume on Yield. 








Flow System 
In the strictest sense of the term any flow system used 


to manufacture urea from carbonyl sulfide and ammonia | 
according to the equation 


COS + 2NH, = CO(NH,), + HS 


would not be a continuous one but rather semicontinuous. 
The urea formed does not leave the catalyst but remains 
impregnated and must be leached out by some solvent. In 
this work ethanol was used as the solvent. 

After extraction the catalyst regains its activity and 
the ethanol may be recovered and recycled. The urea 
formed is of very high purity (above 98 per cent). 





Of the catalysts studied, activated charcoal (14 mesh) 
was found to give the best yields with the maximum at all 
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Figure 4, Nature of Catalyst vs. Yield. 


space velocities studied (1.56 to 7.50 min.~*) occurring at 
a temperature of 125°C. Above this temperature the yield 
decreases probably owing to the breakdown of urea when 


maintained in the vicinity of its melting point or above (see 
Fig. 4 and 5). 





CaTaLysT: ROTATED CHARCOAL 
DURATION OF RUNS: 10 hr. 
STOICHIOMETRIC 
























































“wp 180 

TEMPERSTURE (*) 

Figure 5. Effect of Temperature on Yield at Constant 
Space Velocity. 


Lower space velocities favor higher yields. An eco- 
nomic cycle would have to be established as to maximum 
catalyst loading permitted (see Fig. 6). 
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Figure 6. Effect of Space Velocity on Yield at Constant 
Temperature, 
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Not all of the carbonyl sulfide and ammonia combine 
on the catalyst surface but some pass through the bed and 
combine later to form the ammonium thiocarbamate. This 
could be converted to the urea but that would take an auto- 
clave system. : 

The hydrogen sulfide formed as the product of the re- 
action could be converted back to the carbonyl sulfide on a 
commerical basis. | 
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Figure 7. Ratio of Reactants vs. Yield at Constant Tem- 
perature (Flow System). 


While using an excess of carbonyl sulfide has not too 
much effect on increasing the yield, using ammonia does. 
At a space velocity of 2.41 min.~ and at catalyst temper- 
atures of 125—129°C. the yield may be raised from 56 to 
75 per cent at an excess of 50 molar per cent of ammonia 
(see Fig. 7). 138 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


FREE RADICAL DECAY MECHANISMS IN FLAMES 
(Publication No. 24,949) 


Edward Taylor Child, Ph.D. 
University of Delaware, 1957 


Supervisor: Dr. Kurt Wohl 


A porous plug type burner and an especially designed 
optical system are used to study some of the decay mech- 
anisms in flames. With this type of burner both tempera- 
ture and pressure become independent variables. Spec- 
trometric techniques are employed to obtain temperature 
and free radical decay profiles in the post combustion 
zone of three representative butane-air flames. 

The CH and CC free radicals are found to react very 
rapidly and to disappear beyond detection within a few 
milliseconds. An approximate pseudo monomolecular 
mechanism correlates the data. 

Numerous spectral traverses taken of the background 
radiation in the post combustion zone of all three flames 
show no systematic variation of shape with pressure or 
temperature. This radiation follows a constant order of 
decay from shortly after the burning zone to the end of the 


traverses. The order of decay is different for each flame. 





There are two distinct regions of OH decay. The first 
one is very rapid while the second one is much slower. In 
one of the flames OH approaches chemical equilibrium. 

Explanations can be found for most of these observa- 
tions by considering several simultaneous reactions and 
at times chemical equilibria. Experimental energies of 
activation are calculated for some of these reactions. 

179 pages. $2.35. Mic 58-4655 


LIQUID MIXING ON BUBBLE TRAYS 
AND ITS EFFECT UPON PLATE EFFICIENCY 


(Publication No. 24,950) 


Alan S. Foss, Ph.D. 
University of Delaware, 1957 


Supervisor: J. A. Gerster 


The efficiency of bubble trays is greatly affected by 
the gradient in liquid concentration in the direction of 
liquid travel, and one of the factors affecting this gradient 
is the rate of longitudinal liquid mixing. Mixing of liquid 
causes some portions of the liquid to reside on the tray 
for periods longer and/or shorter than the time of resi- 
dence of other portions of liquid, and thus produces a dis- 
tribution of liquid residence-times. The plate efficiency 
is shown to be a function of this residence-time distri- 
bution. 

The liquid residence-time distribution was determined 
experimentally for sieve trays operating at liquid rates 
between 8.5 and 145 gal./(min.) (ft. weir), gas rates of 2 
and 6 ft./sec., and froth heights of 4 and 8 inches. Tests 
were made using air and water on trays 36 inches long in- 
serted into a single-tray unit 9.5 inches wide. The total 
hole area of these trays ranged between 4 and 11% while 
the perforation diameter was maintained constant at 3/16 
of an inch. 

Plate efficiencies and concentration profiles for desorp- 
tion of oxygen from oxygen-rich-water were measured and 
compared with results predicted from the derived relation 
between plate efficiency and the residence-time distribu- 
tion. Using experimentally determined mass transfer 
coefficients in this calculation, it was found that calculated 
results predicted plate efficiencies which were somewhat 
high. 

The rate of mixing was characterized by the rate-of- 
increase-of-variance of the ages of fluid elements as they 
flowed across the tray. This measure of the rate of dis- 
persion within the froth was found to depend only on the 
bulk momentum of the flowing froth and the liquid holdup 
per unit tray area. 179 pages. $2.35. Mic 58-4656 
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KINETIC STUDIES WITH ION EXCHANGE 
RESIN CATALYSTS 


(L. C. Card No. Mic 58-526) 


Lillian Lena Golub, Ph.D. 
The Ohio State University, 1957 


The purpose of the research was to develop a general- 
ized method of chemical reaction rate correlation for 
steady-state heterogeneous systems where mass transfer 
of the reactants and products could be an important factor. 
The system selected for study was liquid phase esterifi- 
cation with a cation exchange resin catalyst. The catalyst 
used was Permutit Q, a sulfonated polystyrene cation ex- 
change resin. The investigation included a study of two 
esterification systeins: acetic acid — ethanol and acetic 
acid — n-octanol. 

The experiments were carried out in a multiple inte- 
gral fixed-bed catalyst chamber at constant temperature, 
feed rate, and feed composition. The investigation covered 
a range of temperatures from 27.0°C. to 73.7°C. and mass 
velocities from 0.855 to 2.47 gram moles of feed per hour 
per square centimeter of cross-sectional area. The acid 
concentration in the feed varied in the several runs from 
0.225 to 0.680 mole fraction, and the alcohol concentration 
varied from 0.296 to 0.672. One run was made with feed 
containing water amounting to 0.479 mole fraction. 

The fixed-bed reactor had six sampling locations which 
were situated at approximately equal distances down the 
side of the reactor. The flow of material through the re- 
actor was directed downward to avoid fluidization of the 
catalyst particles. It was found that the activity of the 
catalyst remained the same even after 200 hours of oper- 
ation. 

The reaction rate for the acetic acid — ethanol system 
was described completely by the expression developed by 
Datta, Day, and Ingold [Datta, S. C., Day, J. N. E., and 
Ingold, C. K., J. Chem. Soc. (London) 838 (1939)] for the 
homogeneous reaction. The activation energy for this sys- 
tem was found to be 11,600 calories per gram mole. The 
above results along with further results of studies on mass 
velocity and particle size indicated that mass transfer ef- 
fects were unimportant for this system for the range of 
variables studied. 

On the other hand, in the n-octanol — acetic acid sys- 
tem, with the same catalyst, the rates were between 1/3 
and 1/30 of those of the ethanol — acetic acid system, and 
the above homogeneous equations did not apply. Further 
studies were made to determine the effect of mass trans- 
fer within the catalyst particles on the reaction rate. It 
was concluded that only a portion of each particle was ef- 
fective as a catalyst because of the limiting mass transfer 
rates of the larger alcohol and ester molecules. The re- 
sults indicate that the rate of diffusion decreased faster 
than the rate of chemical reaction as the fluid moved. 
through the chamber, and thus diffusion limited the re- 
action rate more at the bottom of the catalyst bed. 

100 pages. $2.00. 





SOME FACTORS INFLUENCING THE DURABILITY 
OF CERAMIC OVERGLAZE COLORS 


(L. C. Card No. Mic 58-749) 
Robert Scott Hagerman, Ph.D. 
The Ohio State University, 1953 


Before the present work was begun the durability of 
overglaze colors was known to be influenced by many so- 
lutions. Modern dishwashing detergents, however, intro- 


‘duced relatively new solutions in which the durability of 


the colors had not been determined. When semivitreous 
whiteware manufacturers received scattered complaints 
that colors faded when washed with detergents in the latest 
machines, the research committee desired to know the 
problem’s extent, the detergents most seriously affecting 
the colors, a convenient method of measuring the effect, 
and what all persons concerned could do to eliminate the 
problem. The interested persons included the detergent, 
color, decal, washing machine, and whiteware manufac- 
turers. Each of these manufacturers controlled some 
variable or variables that affected the durability of the 
colors. 

The detergent manufacturer had initially compounded 
his detergent for use in hotels and restaurants where 
underglazed chinaware was used predominantly. These 
detergents were found to have a severe effect on the colors 
(Figure 1). During the period of the investigation manu- 
facturers made many improvements in detergents, as the 
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Figure 1. Rate of color deterioration when washed at 
150°F. in commercial detergents. 


reduction in deterioration of the detergents in Table I 
shows. Some changes in composition were made, and in- 
hibitors were added to reduce the effect on the colors. The 
best concentration for efficient cleaning and for minimum 
effect on the colors was determined. 

The color manufacturers improved the durability of the 
colors by improving the durability of the fluxes. A com- 
parison of the durability of the colors in the original test- 
ing with those furnished by the manufacturers as their 
most resistant to date show only 28 per cent of the colors 
deteriorating seriously after 18 hours immersion in .5 per 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





ENGINEERING 





Table I 
Deterioration Sum 


I 93 
II 90 
Il 81 
IV 14 
V 68 
VI 47 
VII 44 
VIII 40 


Detergent 





cent Na,CO, at 211°F. while 50 per cent of the earlier 
colors deteriorated seriously after 6 hours immersion in 
.25 per cent Detergent A. The .5 per cent Na,CO, is a 


more severe test solution on these colors than Detergent A. 


The improvement was of the approximate ratio of 6 to 1. 

The fluxes used were principally responsible for the 
durability of the overglaze colors. Three coloring oxides 
added to the same percentage of the same flux produced 
very little difference in the durability of the colors (Fig- 
ure 2). The ratio of flux to coloring oxide is important be- 
cause the more and better the glass in which the colors 
are embedded the better the durability, but it is also de- 
pendent on the firing cycle. 
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Figure 2. Rate of deterioration of a flux with three differ- 
ent coloring oxides. 


The decal manufacturers play an important part in de- 
termining the durability of the colors because the artist is 
responsible for mixing the colors and fluxes to obtain the 
color he desires. Also during his mixing he determines 
the ratio of coloring oxides to flux. If all the mixed com- 
ponents are durable the finished decal should be durable. 
In many cases, however, one or two colors of a decal were 
of relatively poor durability while the remaining colors 
were of excellent durability. One solution for this prob- 
lem is for the whiteware companies to test the durability 
of the colors after firing and request that all of the colors 
of a decal be durable and mature at approximately the 
same temperature. 





The washing machine manufacturers recommend the 
washing temperature as well as determine the length of the 
washing, rinsing and drying cycles. Temperature of the 
test solution plays a very important part in the deteriora- 
tion of overglaze colors as shown by a comparison of the 
test of the colors in the washing machine at 150°F. and the 
test in a quiescent solution at 211°F. (Figure 3). The 6- 
hour test at 211°F. is approximately equivalent to 40 hours 
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Figure 3. Relationship between washing machine and 
quiescent test. 





testing at 150 F. The concentration of detergent has been 
shown to influence the rate of deterioration. Usually the 
rate of deterioration varies lineally with concentration up 
to a maximum point beyond which, with further concentra- 
tion, the rate of deterioration decreases. The temperature 
and time of the drying cycle used in the washing machine 
influence the durability. The colors improve in durability 
when dried thoroughly (Figure 4) but those which have 
originally shown the minimum deterioration improve the 
most with drying. 
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Figure 4. Effect of drying on the durability of overglase 
colors. 


The whiteware manufacturers play a very important 
role in the final durability of the colors because firing 
temperature and time have a very significant influence on 
the durability of the colors (Figure 5). In addition they 
can demand those colors with the better durability and 
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Figure 5. Change in durability of overglaze colors with 
firing temperature. 


refuse to use decals with a poor color or colors. Informa- 
tion supplied by 13 whiteware companies was compiled. 
The regression line was determined by the method of least 
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Figure 6. Relationship of firing time and temperature to 
durability of colors. 


Squares and was found to be significant at the 1 per cent 
level by the statistical F test (Figure 6). 
182 pages. $2.40. 
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ENERGY-NEW SURFACE RELATIONSHIP 
IN THE CRUSHING OF SOLIDS; 
VII. SLOW COMPRESSION CRUSHING 
OF SINGLE PARTICLES OF GLASS 


(Publication No. 24,668) 


William James Kenny, Ph.D. 
University of Minnesota, 1957 


This research was an investigation of the basic mecha- 
nism and efficiency of crushing in a simple crushing sys- 
tem. A single particle of glass in the form of a sphere or 
cylinder, lying either on its flats or on the round, was 
slowly compressed between the flat jaws of a hydraulic 
press until crushing occurred. Measurements were made 
of the force acting on and the displacement of the surface 
of the specimen as the load was increased. 

In all experiments the elastic energy stored in the 
specimen prior to fracture was calculated from the inte- 
gration of the force-displacement plot and visual observa- 
tions of the mechanism of fracture were made. In some 
experiments the surface area of the resultant powder was 
determined by ethane gas adsorption; in others the heat 
generation in the sample upon crushing was estimated by 
calorimetric methods. | 

Axelson* crushed quartz prisms by slow compression 
and found that when a specimen happened to fail at low 
elastic energy concentration the surface area produced 
per unit stored elastic energy was higher than when failure 
occurred at high energy levels. The fact that this effect 
was not observed in drop-weight crushing experiments” 
suggested that this enhanced efficiency is characteristic 
of slow compression crushing. 

In this research the average energy concentration at 
which crushing occurred was deliberately varied from 0.06 
to 96.8 kg-cm/g in order to determine the causes of the 
variable efficiency of slow compression crushing. 

Calorimetric experiments showed that considerable 
heat is generated in the specimen in single particle crush- 
ing. Since the quantity of heat generated was often greater 
than the stored elastic energy in the specimen, these 
measurements prove that strain energy in the press can 
be fed into the fracturing specimen after the crushing 
process initiates. Thus the elastic energy stored in the 
particle prior to fracture is only a minimum estimate of 
the actual work done on the specimen during the entire 
crushing process. The first step of the slow compression 
crushing process, the vertical splitting of the specimen 
parallel to the applied load, might be an important contrib- 
uting factor to the feed-in of energy to the specimen, since 
the splitting allows energy consumption without causing 
the specimen to disengage from the press. An analysis of 
the press assembly and specimen as a system of springs 
illustrated how the total energy available for crushing 
could be 10 or more times the elastic energy stored in the 
specimen prior to fracture. 

The average energy concentration in the specimen at 
fracture was effectively varied by altering the stress dis- 
tribution in the specimen through changing specimen shape 
and orientation. Specimens crushed at low average energy 
level, corresponding to high stress. concentration, tended 
to yield more new surface per unit stored elastic energy 
input prior to fracture than specimens crushed at high 
energy level, corresponding to uniform stress. 
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Caloriimetric experiments showed that real differences 
in crushing efficiency do occur and, furthermore, these 
differences are not due merely to the magnitude of the 
energy feed-in from the press, but rather to the effective- 
ness with which this feed-in is used to form new surface. 

173 pages. $2.30. Mic 58-4657 


1. Axelson, J. W. and Piret, E. L., I. E. C. 42 665, 
(1950). 

2. Heney, L. T., “Impact Crushing of Single Particles 
of Crystalline Quartz.” Thesis, University of Minnesota, 
1951, 


A SPECTROPHOTOMETRIC STUDY 
OF FLAME FRONT STRUCTURE 


(Publication No. 24,958) 


Raymond Kushida, Ph.D. 
University of Delaware, 1957 


Supervisor: Professor Kurt Wohl 


A spectrophotometric study has been undertaken of the 
ultraviolet to the near infrared radiation from the reaction 
zone of a flame. Spectra were taken at various points in 
the burning zone and spatial traverses through the flame 
were carried out at wavelengths characteristic of strong 
emitters. Measurements in the near infrared on the water 
vapor radiation yielded the temperature profile of the 
flame. Measurements in the visible and untraviolet were 
concerned with the band peaks of the spectra produced by 
the excited radicals OH, CC, CH and CHO, and with the 
continuous “background spectrum” ascribed mainly toa 
reaction between CO and O. 

The study was made for four n-butane-air ratios, at 
three approach stream velocities, and at 1 and 1/3 atmos- 
phere pressures. By the use of a cooled porous plate 
burner, a very flat and stable flame could be maintained 
over a wide range of conditions. The variation in the ap- 
proach stream velocity changed the heat flux from the 
flame front to the porous plate surface and hence changed 
the flame temperature independently of the inlet gas com- 
position. 

The radiation profiles obtained from the spatial trav- 
erses showed that the different emitters peaked at differ- 

- ent locations in the flame. The rich flame has the OH 
first, then the CC, followed by the CH and the background 
continuum. In the lean flame, the CC comes before the OH. 

The intensity distribution of the background differed 
considerably from the CO flame continuum which is typical 
of the post combustion zone. The difference is due either 
to a higher energy in the CO flame continuum or to another 
superimposed continuum. 

The absolute intensities increased strongly with tem- 
perature. Light yields in photons emitted per molecule of 
fuel burnt were also calculated. They were found to in- 
crease with a decrease in pressure. 

220 pages. $2.85. Mic 58-4658 





THE DETERMINATION OF SYNTHETIC SURFACE 
ACTIVE AGENTS AND THEIR EFFECTS 
IN INDUSTRIAL WASTES 


(Publication No. 24,503) 


George Robert Lewis, Ph.D. 
The Ohio State University, 1951 


The object of the investigation was to find a new or 
improved method for the determination of small amounts 
of synthetic surface active agents in industrial wastes and 
polluted waters, and to use this method in a study of the 
effects of such agents when present in waste waters. 

The scope of the problem included: 

1. The determination of sodium tetradecyl benzene 
Sulfonate by two-phase titration in the range of concentra- 
tion 4 to 40 parts per million in distilled water, river 
water, and sewage; a study of the effect of changing the pH, 
the indicator, and the non-aqueous phase; the effect of the 
presence of sodium oleate; the effect of concentration of 
the sample by boiling. 

2. The measurement of the foaming of anionic syn- 
thetic surface active agents and sodium oleate in concen- 
trations 4 to 100 parts per million in distilled water, river 
water, and sewage, under varied conditions of concentra- 
tion, rate of aeration, pH, and temperature, and in the 
presence of suspended solids, by means of a laboratory- 
scale aeration unit. 

3. The measurement of foam production and foam 
stability of anionic, cationic, and non-ionic synthetic sur- 
face agents in the range of concentration 4 to 600 parts per 
million under varied conditions of concentration, rate of 
aeration, and length of aeration, by means of a pilot-scale 
aeration tank. 

4. The determination of anionic synthetic surface ac- 
tive agents by the turbidimentric titration method in the 
range of concentration 30 to 2000 parts per million in dis- 
tilled water and river water, in the presence of sodium 
Oleate, and at acid and alkaline pH. 

5. The measurement of foam production and foam 
stability of solutions of sodium tetradecyl benzene sulfo- 
nate in distilled water and river water, in concentrations 
40 to 800 parts per million, by the use of the tentative 
Standard Method of the American Society for Testing Ma- 
terials. 

The results of the investigation were as follows: 

1. A proposed two-phase titration method appears to 
be suitable for the determination of anionic synthetic sur- 
face active agents in industrial wastes and polluted waters by 
reason of elimination of the effect of soaps, feasibility of 
concentrating the sample by boiling off water, simplicity 
of procedure, independence from pH effects, rapidity of 
determinations, and simplicity of apparatus. 

2. The determination by two-phase titration can be 
made in the range of 4 to 40 parts per million of sodium 
tetradecyl benzene sulfonate with an average deviation 
from the mean of + 2 parts per million, with cetyl tri- 
methyl ammonium bromide as the cationic standard solu- 
tion and Pontamine Fast Red 8 BNL as the dye-transfer 
indicator. 

3. In the two-phase titration of sodium tetradecyl ben- 
zene sodium sulfonate, it was found that it was possible to 
concentrate a sample solution from a concentration of 5 
parts per million to a concentration of 20 parts per million 


by boiling the solution without affecting the determination. 
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4. In the two-phase titration of sodium tetradecyl 
benzene sulfonate added to river water, it was found that 
the added amount was determined correctly in the range of 
concentration 4 to 40 parts per million. 

0. In the two-phase titration of sodium tetradecyl 
benzene sulfonate in the presence of a typical soap, so- 
dium oleate, present in a concentration equal to that of the 
synthetic material in distilled water, it was found that the 
effect of the soap could be eliminated by acidification of 
the sample prior to titration. 

6. It was found that suitable indicators for the two- 
phase titration method were Pontamine Fast Red 8 BNL, 
Brilliant Blue FCF, methylene blue, and Safranine Y. 

7. The effect on the two-phase titration method of 
reduction of pH from 7 to 1.8 with concentrated hydro- 
chloric acid was tested and found to be negligible. 

8. Carbon tetrachloride was tried as the non-aqueous 
phase in the two-phase method and was found to be unsuit- 
able for this use because it gave titration results 25 per 
cent lower than theoretical and a nonlinear relationship 
between the titer of the solution and the concentration of 
surface active agent. 

9. A laboratory foam-test apparatus was constructed 
which was satisfactory for measuring the foaming of so- 
dium tetradecyl benzene sulfonate in the range of concen- 
tration 4 to 40 parts per million with an average deviation 
from the mean of ¢ 8 per cent. 

10. The effect of pH on the foaming of sodium tetra- 
decyl benzene sulfonate in the range pH 4 to 10 was found 
to be negligible. 

11. The foam height of sodium tetradecyl benzene sul- 
fonate in the range of concentration 12 to 32 parts per mil- 
lion was reduced an average of 35 per cent when settled 
Columbus sewage was used as the solvent, as compared 
with distilled water, in the laboratory aeration apparatus. 

12. The foam height of 20 parts per million sodium 
tetradecyl benzene sulfonate was increased 40 per cent by 
the presence of 200 parts per million suspended solids, but 
was not increased any more up to 500 parts per million 
solids, in the laboratory aeration apparatus. 

13. The foam height of sodium oleate was reduced an 
average of 50 per cent in the range of concentration 20 to 
60 parts per million when Olentangy River Water was used 
as the solvent, as compared with distilled water as the 
solvent, in the laboratory aeration apparatus. 

14. The foam height of sodium tetradecyl benzene sul- 
fonate solutions in the laboratory aeration unit was re- 
duced an average of 40 per cent in the range of concentra- 
tion 16 to 32 parts per million when Olentangy River Water 
was used as the solvent, as compared with distilled water 
as the solvent. 

15. The turbidimetric titration method proposed by 
Lambert for the determination of colloidal electrolytes in 
dilute solution was used in the titration of sodium oleyl 
methyl tauride, sodium tetradecyl benzene sulfonate, and 
sodium alkyl sulfates, in the concentration range 30-2000 
parts per million, with 0.00267 Normal cetyl trimethyl 
ammonium bromide solution, and it was shown that the 
titrant consumed was a linear function of the concentration 
of agent in solution. 

16. The turbidimetric titration of mixtures of 100 
parts per million each of sodium lauryl sulfate and sodium 
oleate in distilled water showed that the sodium lauryl sul- 
fate could be determined separately by acidification of the 
sample with concentrated hydrochloric acid prior to 





titration, and that the combined effect of the two agents 
could be obtained by alkalinization with concentrated am- 
monium hydroxide prior to titration. 

17. Foaming tests in an American Society for Testing 
Materials static foam-test apparatus, made according to a 
tentative standard procedure for testing the foaming prop- 
erties of synthetic surface active agents, showed that river 
water as the solvent supressed the foam height of sodium 
tetradecyl benzene sulfonate in the range 40 to 600 parts 
per million, the maximum supression of 70 per cent oc- 
curring at 200 parts per million. 

18. The approximate minimum concentration of vari- 
ous surface active agents in commercial formulations 
which would produce one foot of stable foam in tap water 
in a pilot scale aeration tank at 75 degrees Fahrenheit, at 
an aeration rate of 0.030 cubic feet/gallon/minute, were 
as follows: sodium tetradecyl benzene sulfonate, 8 parts 
per million; polyoxyethylene ether, non-foaming; cetyl 
trimethyl ammonium bromide, 10 parts per million; alkyl 
aryl polyethylene glycol ether, 80 parts per million. 

19. The aeration of sodium tetradecyl benzene sulfo- 
nate at a rate of 0.030 cubic feet per gallon per minute in 
tap water in a pilot-scale aeration tank, for a period of 14 
hours, produced no reduction in concentration within the 
limits of experimental error, but all foaming tendencies 
were removed. 

20. The foam height of an 8 parts per million solution 
of sodium tetradecyl benzene sulfonate was not affected by 
increasing the aeration rate from 0.017 to 0.030 cubic feet 
per gallon per minute but the height was doubled when the 
aeration rate was further increased to 0.053 cubic feet per 
gallon per minute. 

It was concluded that: 

1. The two-phase titration method in which a chloro- 
form-water system and an acid dyestuff are used is a suit- 
able method for the determination of anionic synthetic sur- 
face active agents in industrial wastes and polluted waters. 

2. The possibility of using a turbidimetric method of 
determination did not appear to be attractive for reasons 
of length of time required for the test, difficulty of obtain- 
ing readable turbidities at low concentrations, and expen- 
sive equipment requirements. 

3. The concentration of common anionic surface ac- 
tive agents, as determined by the two-phase titration 
method, is not changed by extended aeration, although 
foaming does cease under these conditions. 

4. Foaming of synthetic surface active agents is in- 
creased by an increase in aeration rate and by the pres- 
ence of suspended solids. 

5. Foaming of anionic surface active agents is de- 
creased by settled sewage or river water under labora- 
tory conditions. 

6. The minimum concentration of synthetic surface 
active agent required to produce a one-foot thick bed of 
foam on an aeration tank varies greatly among various 
types of commercial agents. 

200 pages. $2.60. Mic 58-4659 
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THE KINETICS OF THE ABSORPTION OF PHOSGENE 
INTO WATER AND AQUEOUS SOLUTIONS 


(Publication No. 24,960) 


William H. Manogue, Ph.D. 
University of Delaware, 1957 


Supervisor: R.L. Pigford 


Pure phosgene was absorbed into water and aqueous 
solutions in a laminar jet and in a short wetted-wall col- 
umn. The unsteady-state absorption-plus-reaction theory 
and a modification to include the effect of fluid motion to- 
ward the interface that competes with diffusion were used 
where possible to interpret the results. 

Phosgene is rapidly and irreversibly hydrolyzed in so- 
lution. The solubility of phosgene in water has been esti- 
mated from jet-absorption measurements as 0.073 g.- 
moles /(liter)(atm.) at 25°C; the estimated heat of solution 
is 6,800 cal./g.-mole. A marked similarity in their be- 
havior on absorption between phosgene and carbon dioxide 
has been observed. 

When pure phosgene is absorbed into water in a short 
wetted- wall column, a reaction between phosgene and 
water sometimes takes place in the vapor-space, which 
causes diminished absorption rates. From data taken 
when this vapor-space reaction was not important, the 
rate constants for the reaction between dissolved phosgene 
and water have been estimated to be 6 sec.~' at 25°C. and 
20 sec.~ at 45°C. : 

The reaction rate constant for the reaction between 
dissolved phosgene and the hydroxyl ion in 1-N sodium hy- 
droxide was estimated as 16,000 liters/(g.-mole)(sec.) at 
25°C. and 29,000 at 35°C. The rate-determining step in 
phosgene absorption consumes two equivalents of hydroxyl 
ion. 

Experimental rates of absorption of SO, into a jet of 
water at 25°C. are in close agreement with values pre- 
dicted by the penentration theory, as modified by Scriven 
to include the effect of a normal velocity. Data for CO,, 
although somewhat scattered, also agree with this inter- 
pretation. 265 pages. $3.45. Mic 58-4660 


KINETICS OF THE ACID CATALYZED CONVERSION 
OF GLUCOSE TO 5-HYDROXYMETHYL- 
2-FURALDEHYDE AND LEVULINIC ACID 


(L. C. Card No. Mic 58-816) 


Samuel Wayne McKibbins, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Wayne K, Neill 


The objective of this research program was to study 
the chemical kinetics of the formation of 5-hydroxy- 
methyl-2-furaldehyde and levulinic acid from glucose in 
the presence of an acid catalyst. This was done in two 
major studies. In the first, the rate of disappearance of 
glucose and the simultaneous formation of 5-hydroxy- 
methyl-2-furaldehyde and levulinic acid was measured, 
and in the second, the rate of disappearance of 5-hydroxy- 
methyl-2-furaldehyde and the simultaneous formation of 





levulinic acid was determined. The range of variables in- 
vestigated included temperatures from 140° to 260° C. and 
catalyst acid concentrations of 0.025 to 0.8 N. sulfuric 
acid. 

The experiments were carried out in ampoules made 
from 5 mm. Pyrex glass tubing. The volume of solution in 
each was approximately 1.0 ml. Samples were heated ina 
constant temperature bath for various time intervals and 
then analyzed for the components of interest. The analyti- 
cal techniques for the determination of 5-hydroxymethyl- 
2-furaldehyde and levulinic acid involved their chromato- 
graphic separation from the reaction mixture prior to 
their analyses. 

In the first study it was shown that the glucose disap- 
pearance follows a first-order mechanism. The 5- 
hydroxymethyl-2-furaldehyde formation displays a growth 
and decay with time which is essentially independent of 
catalyst concentration, but is increased by raising the 
temperature and lowering the initial glucose concentration. 
The maximum points of these yield curves vary from 
0.0475 to 0.155 g.-mols per g.-mol of original glucose. 
The levulinic acid formation displays a plateau value due 
to the stability of levulinic acid under the experimental 
conditions. These yields are increased by lowering the 
temperature and by lowering the initial glucose concentra- 
tion, and they are also dependent on the catalyst concen- 
tration. At the lower catalyst concentrations, the yield is 
decreased as the concentration is decreased. The plateau 
values vary from 33.1 to 53.6 percent of the theoretical 
yield. The formation of the total organic acids and the in- 
soluble solids materials was also measured. 

In the second study it was shown that the 5-hydroxy- 
methyl-2-furaldehyde disappearance follows a first-order 
mechanism and that the levulinic acid formation displays 
a plateau value. The yields of levulinic acid display the 
same trends found in the first study but vary from 49.5 to 
86.7 percent of the theoretical yield. 

Some preliminary data on the formation of 5-hydroxy- 
methyl-2-furaldehyde from fructose were also taken. In 
this case the maximum yields of 5-hydroxymethyl-2- 
furaldehyde were approximately twelve times greater than 
those obtained with glucose. 303 pages. $3.90. 


THE EVAPORATION OF WATER 7 
FROM PLANE SURFACES BY DIRECT CONTACT 
WITH MIXTURES OF AIR AND STEAM 


(Publication No. 23,912) 


Rafael Munoz-Candelario, D.Ch.E. 
Polytechnic Institute of Brooklyn, 1957 


Supervisor: Professor Donald F. Othmer 


The purpose of this investigation was to determine the 
effect of increasing the water vapor contents of a hot air 
stream on the rate of evaporation of water from a plane 
liquid surface in direct contact with the gas stream. The 
hot gases flowed through a rectangular duct in which the 
pan containing the water was placed flush with the floor of 
the duct. The average weight percentages of steam in the 
mixtures considered were 0.01, which corresponds to the 
average moisture contents of the air drawn from the room, 
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9.8, 35.8, 50.8, 80.4, and 100 per cent steam. The gas flow 
rates ranged from 50 to 1500 lbs. per hour per square ft. 
The gas temperature varied from 90°F to 394°F. A total 
of 185 tuns were made. 

The rates of transfer of heat and mass were found to 
decrease as the percentage of steam in the air-steam mix- 
tures increased. The data obtained were best correlated 
by the following equations: 


“1.73 =- 1.58 0.60 + 0.29 
h. = 10 ¥ .(Np,) 


-0.17 = 1.49 X -0.36 + 0.28 x 
10 ~ S (Np) baad 


Ji = 


where y is the mole fraction of steam in the mixtures and 
Xy, its weight fraction. The average percentage deviations 
which the experimental points have from these equations 
are 7.29 and 11.06 respectively. 

A close look at the mechanism of transfer indicates 
that there is an important difference in the heat exchange 
processes between hot air and water and between super- 
heated steam and water. In order that there be any trans- 
fer by convection at all, the gas molecules have to come 
into contact with the molecules in the surface of the liquid. 
If air molecules strike a water surface they are reflected 
from it, since air is insoluble in water. However, if steam 
molecules strike a water surface they condense immedi- 
ately. 

If water is then evaporated by direct contact with 
superheated steam, all the steam molecules which strike 
the water surface are condensed on it. If mixtures of air 
and steam are used, the air molecules striking the surface 
do not condense but the steam molecules do. The heat of 
condensation given off by the steam molecules would be 
used by surrounding water molecules in vaporizing. If 
there are solids present, as in drying, the water vapor 
molecules striking the surface may or may not condense 
depending on whether they strike a surface covered by 
water or an exposed portion of the solid. 

This dynamic condition of condensation and evaporation 
of steam molecules could possibly alter the fluid flow re- 
gime over the area of evaporation and make it different 
from that existing in the evaporation of water into air. 

The boundary layer characteristics would then be different 
for the two cases, with resulting differences in the resist- 

ances to the transfer of heat, mass, and momentum through 
them. 239 pages. $3.10. Mic 58-4661 


AGITATION OF NON-NEWTONIAN FLUIDS 
(Publication No. 24,962) 


Robert Emil Otto, Ph.D. 
University of Delaware, 1957 


Supervisor: Dr. A. B. Metzner 


In marked contrast to the highly perfected power con- 
sumption studies available on agitation of Newtonian liq- 
uids, the technical literature contains only meager infor- 
mation concerning the agitation of non-Newtonian fluids. 
Furthermore, no attempt has been made to obtain an 
understanding of the fundamental flow behavior of non- 
Newtonian fluids in mixing equipment. 





Since the shear rate of a non-Newtonian fluid is of im- 
portance in fixing the rheological or viscometric behavior 
of such materials, the present study has been concerned 
with the development of a general relationship between 
impeller speed and the shear rate of the fluid. The result- 
ing relationship was then used to interpret and correlate 
power consumption data on nine non-Newtonian fluids using 
a generalized form of the conventional power number — 
Reynolds number plot for Newtonian fluids. 

Flat-bladed turbines from 2 to 8 inches in diameter 
were used exclusively. Tank diameters ranged from 6 to 
22 inches and power inputs from 0.4 to 176 horsepower per 
thousand gallons. The study encompassed a one-thousand- 
fold range of Reynolds numbers in the laminar and tran- 
sition regions. The results indicated that the power re- 
quirements for the rapid mixing of non-Newtonian fluids 
are much greater than for comparable Newtonian mate- 
rials. 205 pages. $2.70. Mic 58-4662 


DEPOSITION OF AEROSOL PARTICLES 
IN FIBROUS PACKING 


(L. C. Card No. Mic 58-716) 


David Glen Thomas, Ph.D. 
The Ohio State University, 1953 


New experimental data on the deposition of aerosol 
particles on fibrous packing were compared with previous 
experimental and theoretical work. It was found that both 
theory and experiment were in qualitative agreement over 
the range of variables covered by the present work. 

A literature survey showed that the Langmuir theory of 
diffusional deposition and flow-line interception offered the 
most promise for the interpretation and guidance of future 
work. Inertial interception efficiency curves given in the 
literature were based on potential flow and thus did not 
apply strictly to the present work. The theoretical equa- 
tions for gravitational deposition were in agreement, and 
there was only a limited amount of work done on the theo- 
retical aspects of electrostatic deposition. 

An aerosol generator was constructed that gave an 
aerosol of reproducible particle size and concentration. 
The average particle diameter used in the present work 
was 0.4 micron, the aerosol concentration was 1.8 mg./ 
cu.ft., and the total output was 6.2 cu.ft./min. at 740 mm. 
Hg and 27°C. The aerosol particles were supercooled 
droplets of “Oil Orange” dyestuff. 

The packed bed filters were made from four different 
grades of *Fiberglas” having average fiber diameters of 
1.29, 7.6, 10.2 and 29.5 microns. The filter bed bulk den- 
sity was varied from 1 to 10 lb./cu.ft. The superficial ve- 
locity was varied from 0.02 to 15 ft.sec. No pressure 
build-up due to clogging of the filter was observed during 
a test run. 

The results showed that as the velocity was varied 
there was a velocity (from 1-5 ft./sec., depending on the 
particular fiber) at which the fraction of particles de- 
posited was a minimum, the efficiency of deposition be- 
coming greater as the velocity was either increased or 
decreased from this value. 

Diffusion was shown to be predominant at low veloci- 
ties, and inertial interception was shown to be predominant 
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at high velocities. As would be expected, flow line inter- 
ception was important only for the beds having the small- 
est average fiber diameter. Gravitational effects were not 
important for the range of conditions covered in the pres- 
ent work, and the data indicated that electrostatic effects 
were negligible. 286 pages. $3.70. 


Abstract published by special arrangement with The 
Ohio State University. 


AN EXAMINATION OF FACTORS 
INFLUENCING THE FIRING BEHAVIOR 
OF STRUCTURAL CLAY MATERIALS 


(Publication No, 24,518) 


Roland Reed Van Der Beck, Jr., Ph.D. 
The Ohio State University, 1952 


The investigation was started for the purpose of de- 
veloping a philosophy which could be applied to the firing 
of structural clay materials in periodic kilns. The form- 
ing and drying operations have received considerable at- 
tention in attempts to improve quality and reduce oper- 
ating expenses. The growth in popularity of the tunnel kiln 
has also been accompanied by appreciable increases in the 
efficiency of the firing process. However, a very large 
tonnage of structural clay products — especially those of 
large size, such as sewer pipe — is still produced in peri- 

odic kilns. 
| The investigation determines the dimensional changes 
which occur on heating the ware, and studies the oxidation 
characteristics of the carbonaceous and sulfurous impuri- 
ties. 

The methods which were employed include measure- 
ment of the expansion and contraction behavior which oc- 
curs in firing, weight loss determination, absorption train 
analysis, differential thermal analysis, and oxidation rate 
behavior. Twenty materials, including individual clays, 
mixtures of clays, and mixtures of clays and shales were 
investigated. 


Dimensional Changes 


It was discovered that the firing behavior of every clay 
or mix studied may be divided into three characteristic 
Fehavior zones. These are summarized as follows: 

1. Beginning at atmospheric temperature and extend- 
ing to 800°F or slightly above, there is very gradual ex- 
pansion. Above this temperature most materials expand 
at a slightly higher rate. 

2. Every material studied has a range of tempera- 
tures, beginning at about 1100°F and continuing to around 
1600°F, wherein there is very little dimensional change. 

3. At approximately 1600°F, nearly all materials start 
to shrink. Shrinkage is not at a constant rate, but accel- 
erates until a maximum rate is attained. These zones 
may be seen in Figure 1.’ 

The amount of sulfur, carbon, and water present in 
each material, as well as the influence of temperature in 
removing them, was obtained by absorption train and dif- 
ferential thermal analysis. 





Shrinkage 


otal Shri 


Rate of Shrinkage 
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Rate of Shrinkage Curve 


Temperature °F 


Typical expansion and contraction behavior 
showing the zones of gradual expansion, relative 
stability, and shrinkage. 


Figure 2 shows that considerable variation exists in 
the temperature at which carbon is removed (in absorption 
train analysis). Each point on a cruve represents the per 
cent of the total carbon which had been evolved at that 
temperature. All materials were heated according to the 
same schedule (200°F per hour). It should be noted that 
the variation in oxidation rate with temperature cannot be 
attributed to the amount of carbon which is present. Mate- 
rial Q, containing the least carbon, oxidized with the great- 
est difficulty. 
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Figure 2. Illustrating the range of temperatures at which 
carbon is removed in absorption train analysis. 


Differential thermal analysis offers a second clue to 
the influence of temperature in removing carbon. Fig- 
ure 3 reveals that these materials differ considerably in 
the temperature interval over which they oxidize. Mate- 
rial L oxidizes at low temperatures, while Material Q re- 
quires much higher temperatures. This is shown by the 
fact that Q, although it contains less carbon than L or C, 
shows signs of oxidation even after the chemically com- 
bined water has been driven off (exotherm near b). Since 
C contains pyrite, which decomposes between 400° and 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 
Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. No postage is charged if check or money order accompanies order. 





. ENGINEERING 987 




















lOO =200 


Temperature, °C 


Figure 3, Differential thermal analysis curves showing 


the effect of temperatures on various materials. 


500°C with the evolution of heat, the probable contribution 
of carbon to the total reaction is shown by the broken line 
a-Cc. 


The range of sulfur content in these materials is great. 


Unlike carbon, which was present in all, the sulfur content 
varied from no sulfur to .36 per cent sulfur. The behavior 
of the sulfur compounds is shown in Figure 4. Materials 
Q and S, which are fire clays containing pyrite, show a 
rapid loss of about 50 per cent of their sulfur between 800° 
and 1000°F. The difficulty with which sulfur is removed 
from H indicates that it is present in sulfate form. 
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Figure 4. Illustrating the behavior of sulfur compounds 
in absorption train analysis. 
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Material T probably contains a mixture of sulfate and sul- 
fide (it is a fire clay, shale mixture). 


The Influence of Temperature in Removing Carbon 


The results of the absorption train and differential 
thermal analysis show the existence of several types of 
carbon. It would be very useful to know the precise influ- 
ence of temperature on carbon oxidation. Such information 
would answer the problem of whether structural clay prod- 
ucts should be oxidized at low or high temperatures. 
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Figure 5. The effect of temperature in removing carbon 
from Material T. 


The technique which was developed to evaluate the ef- 
fect of temperature on rate of oxidation makes the deter- 
mination relatively simple. The results show that oxida- 
tion of some materials (T in Fig. 5) is favored by high 
temperatures, while others (C in Fig. 6) are actually 
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Figure 6. The effect of temperature in removing carbon 
from Material C. 
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harmed by temperatures above 1200°F. The correlation 
of the oxidation rate tests with the absorption train and 
differential thermal analyses was very good. It is be- 
lieved that the latter are fairly dependable methods for 
evaluating the oxidation characteristics of carbonaceous 
impurities. 


_ Significance of Results 


Although it cannot be said that all materials have the 
same oxidation or shrinkage behavior, the results of this 
investigation have shown the existence of a pattern of be- 
havior which may be used to make recommendations con- 
cerning firing behavior. 

It is believed that, in so far as dimensional changes 
are concerned, most structural clay materials can be 
heated fairly rapidly from atmospheric temperature to ap- 
proximately 1600°F. The presence of hygroscopic mois- 
ture and carbonaceous impurities, however, requires that 
the rate of heating be modified to provide for their safe 
removal. 3 

Once the residual water is removed, no time should be 
wasted in getting to the best oxidation temperature. Oxi- 
dizing at too low a temperature is inefficient and time con- 
suming. It is often easier to control a kiln by oxidizing 
over a temperature interval rather than at a specific tem- 
perature. Carbon of the type which is removed best at low 
temperatures should be oxidized in the range from 1000° 
to 1300°F. “High temperature” carbon should be oxidized 
over the interval from 1200° to 1500°F. The presence of 
an appreciable amount of pyrite in a mix makes it desira- 
ble to start oxidation at 1000°F, regardless of the type of 
carbon. When sulfur is present, it is necessary to oxidize 
the body very carefully to prevent bloating. 

Once oxidation is complete, the heating rate should be 
increased. The actual rate which is used depends on the 
shrinkage behavior of the individual materials. .Too fast 
heating will pull settings and cause warped ware. 

Reference is made to the application of this informa- 
tion to a specific firing schedule. 

228 pages. $2.95. Mic 58-4663 


1, Van Der Beck, R. R , and Everhart, J.O. “Firing 
and Cooling Shrinkage Behavior of Structural Clay Bodies,” 
J. Am. Ceram. Soc., Vol. 34, No. 12,(1951), Fig. 5, p. 364. 
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HEAT TRANSFER FROM HIGH TEMPERATURE 
GASES INSIDE CIRCULAR TUBES 


(L. C. Card No. Mic 58-1020) 


Herbert Edmund Zellnik, Ph.D. 
University of Michigan, 1957 


The local rates of convective heat transfer from a high 
temperature gas stream to a cold tube wall were meas- 
ured in the inlet region of a circular tube for the case of 
an initially flat velocity and flat temperature profile. 

Air, at inlet temperatures from 480° to 2000°F and 
flow rates corresponding to bulk Reynolds numbers up to 





22,000, was passed through a water cooled inconel tube, 
whose surface was kept at about 100°F. 

Local rates of heat transfer were obtained at distances 
corresponding to 1.5, 4, 7, and 10 tube diameters from the 
inlet of the tube, by means of measuring the radial temper- 
ature profiles in each of four thermally isolated annular 
sectors of the tube wall. From each radial-temperature 
profile, the thermal flux and the extrapolated inside wall 
temperature were obtained from the classical equation for 
conduction, which, together with a knowledge of the local 
bulk gas temperature, permitted the local heat transfer 
coefficient to be computed. The results obtained at 10 tube 
diameters from the inlet were essentially the same as for 
fully developed flow and hence were equivalent to the re- 
sults that would have been obtained for a long tube after 
the entrance effects had become negligible. 

The local rates of heat transfer obtained were corre- 
lated in the form of 


Nu = a Re®*® pr'/3 (T/T. )™ 


constant, which varies with distance down the 
tube but asymptotically approaches a value of 
0.023 after ten tube diameters from the inlet 
absolute bulk gas temperature, °R 
absolute temperature of cold surface, °R 
exponent on term which accounts for effect 
of temperature level 
Re = Reynolds Number, Pr = Prandtl Molulus, 

Nu = Nusselt Number 


The effect of evaluating the thermal properties at dif- 
ferent reference temperatures was also studied, and the 
experimental results indicate the following: 

1) There is no significant effect of temperature level 
on the correlations, i.e. m = 0, if the thermal properties 
in the dimensionless groups are evaluated at the bulk tem- 
perature. Hence, the (T;,,/T,) term can be deleted com- 
pletely, thus reducing the equation given above to the form 
of existing correlations based on experiments with small 
temperature differences. 

2) If the thermal properties are evaluated at the sur- 
face temperature rather than the bulk gas temperature, 
the results indicate that inclusion of the term (T,,/T.)"” 
is necessary, and this adequately accounts for the effects 
of temperature level; however, a factor of the form 
(T,,/T, )™ can never successfully account for the effects 
of temperature level if the properties are referred to the 
film temperature. 

3) Even though a varies down the length of the tube, 
m does not and is purely a function of the reference tem- 
perature used. Hence, the effect of temperature level 
does not vary down the length of the tube. 

Thus, existing correlations based on low temperature 
work have been shown to be adequate for high temperature 
applications if the properties are evaluated at the bulk gas 
temperature. Agreement between the results of this study 
and those of previous investigations, wherever experi- 
mental ranges overlap, is excellent. 170 pages. $2.25. 
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INFLUENCE SURFACES OF ORTHOTROPIC PLATES 
(L. C. Card No. Mic 58-595) 


Tadahiko Kawai, Ph.D. 
Lehigh University, 1957 


The theory of infleunce surfaces is a logical extension 
of the theory of influence lines to the analysis of slabs 
under live loads. They allow the determination of the 
maximum bending moments (and shearing forces, twisting 
moment, etc. if desired) at a given point of the slab (influ- 
ence point) subjected to live loads. In this dissertation, 
the extension of the theory of influence surfaces to ortho- 
tropic plates is made, the approach being based on the 
mathematical concept of *“Green’s Function” for the de- 
flection of a plate. 

The influence function for the deflection of an infinite | 
plate strip with simply supported parallel edges is derived 
first as a fundamental case. Through appropriate differ- 
entiation the influence surfaces for different effects, as 
bending and twisting moments and shearing forces, are de- 
rived. The corresponding solution for a semi-infinite 
plate strip with simply supported parallel edges are de- 
veloped by combining the above solution with the integral 
of the homogeneous plate equation and adjusting the bound- 
ary conditions. The three cases of a simply supported, 
clamped and free transverse edge are studied. Using the 
double Fourier series solution (corresponding to Navier’s 
solution for an isotropic plate), a rectangular plate with 
simply supported edges is treated. Finally, an infinite 
plate strip continuous over a flexible cross beam is in- 
vestigated. Most solutions are carried through to a closed 
form by summing the series expressions. Several corre- 
sponding summation formulae are derived in the Appendix. 

All influence functions with the exception of the one for 
deflection exhibit singular behavior at the influence point. 
In order to obtain an insight into this behavior, a general 
discussion of the singularities of the moment as well as 
shear influence surfaces are presented with several nu- 
merical examples. 139 pages. $2.00. 


SOIL STABILIZATION WITH ORGANIC CATIONS 
AND HIGH POLYMERS 


(L. C. Card No. Mic 58-1053) 


Robert Lee Nicholls, Ph.D. 
Iowa State College, 1957 


Supervisor: Donald T. Davidson 


Four methods have been investigated for stabilizing 
soils with organic chemicals. Each method depends upon 
combining the water-proofing ability of large organic cat- 
ions with the cementing capacity of high polymers. 

In the first method an attempt was made to graft-poly- 
merize water-soluble vinyl monomers onto large organic 
cations which coat the mineral surfaces. This method 
proved unpromising and was eventually abandoned. 

The second method, in which polyacid chains are 
bonded through organic cations to the soil particles, con- 
sists of the following steps: 





1. Negatively charged clay mineral surfaces are par- 
tially coated with large organic cations from an aqueous 
suspension. 

2. Polyacrylic acid, ionized with potassium hydroxide, 
is added to the soil-large organic cation system. The ion- 
ized polyacrylic acid expands from a randomly kinked con- 
figuration to an elongated configuration due to electrostatic 
repulsions between neighboring ionized acid groups. In ad- 
dition, electrostatic attraction between the ionized acid 
groups of the polymer chains and the organic cations coat- 
ing the mineral surfaces apparently causes orientation of 
the polymer chains between the organic cations and en- 
ables ionic bonding to them. 

3. The addition of ferrous carbonate to the above sys- 
tem increases the strength of the treated soil. Ferrous 
ions cause the polyacid chains to contract and become hy- 
drophobic due to chelation with the carboxyl groups of the 
polyacid. However, the ferrous carbonate also produces a 
strength increase when the polyacid is omitted. The pre- 
cipitation of a hydrated iron gel which becomes a cement- 
ing agent upon dehydration may account for part of this 
strength increase. 

The third stabilization method studied involves the use 
of two polycationic materials; the salt of a tertiary poly- 
amine and the corresponding quaternary ammonium salt. 
X-ray diffraction data show that these polycations are ad- 
sorbed at the interlayer surfaces of montmorillonite in a 
manner similar to the adsorption of univalent organic cat- 
ions, but to a smaller degree. That clay material parti- 
cles are bonded together by the polycationic materials is 
demonstrated by a reduction in cation exchange capacity 
when a polycation-treated soil and an untreated soil are 
mixed. Attempts to use the two polycationic materials for 
soil stabilization were unsuccessful, apparently because of 
the large number of cationic groups remaining unattached 
to mineral surfaces and hence free to attract water mole- 
cules. 

In the last part, a study was made of the use of lignin 
and protein in combination with organic and inorganic cat- 
ions for soil stabilization. The source of lignin was spent 
sulfite liquor, a waste product of the paper industry. The 
protein used was zein, the predominant protein constituent 
of corn. Small quantities of spent sulfite liquor increased 
the strength of a silty loam treated with large organic cat- 
ions. Zein and spent sulfite liquor may be used together 
in the presence of chromium and mercury salts. 

151 pages. $2.00. 


THE ULTIMATE STRENGTH OF PRESTRESSED 
AND CONVENTIONALLY REINFORCED CONCRETE 
UNDER THE COMBINED ACTION 
OF MOMENT AND SHEAR 


(L. C. Card No. Mic 58-843) 


René E. Walther, Ph.D. 
Lehigh University, 1957 


The prediction of the ultimate strength of prestressed 
and conventionally reinforced concrete beams under the 
combined action of moment and shear (abbreviately called 
“shear strength”) has previously been based on empirical 
formulas. A purely theoretical solution was not realized 
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because no failure mechanism pertaining to the region of 
moment and shear was established. 

A tiieoretical approach is sought in this dissertation, 
by stating a hypothesis concerning the failure mechanism 
associated with the development of diagonal cracks. The 
deformations in this region are stipulated to result from a 
“shear rotation” about the neutral axis of the prospective 
failure cross-section, thus furnishing a relationship be- 
tween the deformations of steel and concrete at failure. 
This constitutes a substitute for Navier-Bernoulli’s hy- 
pothesis that plane cross-sections remain plane after de- 
formation, the latter being invalid for diagonally cracked 
cross-sections. The configuration of the internal forces 
at failure is then obtained by observing the equilibrium 
conditions and the critical stresses produced by the defor- 
mations. 

The strength of the concrete compressive zone is de- 
termined by comparing the prevailing state of stress with 
Mohr’s failure criterion for plain concrete. 

The deformation of the longitudinal tension reinforce- 
ment is attributed to a pull-out effect of the steel relative 
to the surrounding concrete, thus accounting for the influ- 
ence of the bond characteristic of the reinforcement. 

The theory is presented for prestressed and conven- 
tionally reinforced concrete beams, including variations 
in cross-section, end restraint, loading, web and com- 
pression reinforcement. : 

Theoretical estimates are compared with test results. 
Reasonable agreement is obtained. 145 pages. $2.00. 


CHARACTERISTICS OF THE MODULUS 
OF PASSIVE RESISTANCE OF SOIL 


(L. C. Card No. Mic 58-1063) 


Reynold King Watkins, Ph.D. 
Iowa State College, 1957 


Supervisor: M. G. Spangler 


During the construction of an earth fill over a flexible 
pipe culvert the horizontal diameter of the pipe increases 
causing the pipe to bear laterally against the adjacent soil. 
The support contributed by the soil is effective in resist- 
ing pipe collapse up to a maximum horizontal deflection of 
the pipe. Design of flexible pipe culverts is based on 
some fraction of this maximum pipe deflection. M. G. 
Spangler, Research Professor of Civil Engineering, Iowa 
State College derived the following equation for predicting 
the horizontal pipe deflection, Ax, if soil support is taken 
into account: 


be KW. r* 
Ax = T+ 0.061 er 


K = constant depending on bedding angle, W. = load on pipe 
per unit length, r = mean radius of pipe, EI = stiffness 
factor for pipe wall, and e = modulus of passive resist- 
ance of soil. All quantities in the above equation may be 
easily determined except e which is unknown both as to 
its characteristics and its numerical value. According to 
the assumptions of Spangler’s derivation, e is a measure 
of the lateral bearing support contributed by the soil. It is 
defined‘as the ratio of horizontal soil pressure and 








horizontal pipe deflection measured at the extremities of 
the horizontal diameter. The difficulties of measuring 
soil pressure make it doubtful that e can be accurately 
evaluated from its definition. Furthermore, the numerous 
factors which influence e make it uneconomical to depend 
on field installations for study. 

This project utilizes principles of similitude whereby 
the characteristics of e can be studied by model pipe-fill 
systems in bins or model cells with superimposed loads to 
simulate height of fill. This inexpensive method not only 
permits accurate control of all variables, but the meas- 
urement of soil pressure is eliminated by resolving the 
Spangler equation in the form: 


er = 1.36 C,DST - 131.2 =! 
D? 


where C, = a constant for any set of soil characteristics, 
D = pipe diameter, S = slope of load-deflection diagram 
for model system (load is superimposed vertical load 
pressure and deflection is Ax), and T = transmission ratio 
or ratio of vertical soil pressure at top of pipe to super- 
imposed vertical load pressure. 

Specific findings of this investigation are summarized 
below: 

1, er, rather than e, is the basic soil modulus; that 
is, er is a function of soil characteristics only. Conse- 
quently er evaluated for a model applies to a prototype if 
soil characteristics are the same. 

2. For granular soils, er may be computed by assum- 
ing that C, is unity. For cohesive soils C, may not be 
unity so two or more tests at differing values of EI are re- 
quired to evaluate er for any set of soil characteristics. 

3. For very costly installations the direct use of 
model analysis may be justified to predict pipe deflection. 

195 pages. $2.55. 
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AN EVALUATION OF METHODS FOR 
THE MEASUREMENT OF NONLINEAR 
DISTORTION IN AUDIO SYSTEMS 


(Publication No, 24,892) 


James Stuart Aagaard, Ph.D. 
Northwestern University, 1957 


Systems for the transmission of audio signals may 
have various defects which will distort the signal being 
transmitted. If the Fourier representation of a complex 
input signal is considered, such distortion may be divided 
into two general classes. Changes in the relative ampli- 
tudes or phases of the Fourier components are called fre- 
quency distortion, and the production of new components 
which were not present in the input signal is called non- 
linear distortion. Nonlinear distortion is usually found to 
be the most objectionable, as well as the most difficult to 
measure satisfactorily. 

The usual methods used for the measurement of non- 
linear distortion may be divided into two categories, har- 
monic and intermodulation. The harmonic method depends 
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on the fact that if a pure sinusoidal signal is impressed on 
a nonlinear device, the output of the device will contain 
components which have frequencies which are integral 
multiples of the input frequency. The intermodulation 
methods require the application of two (or more) sinu- 
soidal input signals; the output components which are 
measured are those with frequencies equal to the sum and 
difference of various multiples of the input frequencies. 

Intermodulation methods were originally developed be- 
cause it was found experimentally that the harmonic 
methods did not give satisfactory correlation with the 
audible performance of some systems. This lack of corre- 
lation has been attributed to frequency distortion combined 
with the nonlinear distortion, but it is also due, in many 
cases, to the fact that the nonlinear characteristic of many 
systems has a rather sharp bend in it, so that it cannot be 
represented adequately by a power series of only a few 
terms. 

The relative effectiveness of the various common 
methods is evaluated for several representative combina- 
tions of frequency and nonlinear distortion. The method 
adopted by the Society of Motion Picture and Television 
Engineers (modulation or SMPTE method) is found to be 
relatively ineffective for use with systems which involve 
pre-emphasis of the high audio frequencies, while the 
method adopted by the International Telephonic Consulta- 
tive Committee (difference-frequency or CCIF method) is 
relatively ineffective for use with systems which involve 
pre-emphasis of the low audio frequencies. Furthermore, 
the difference-frequency method, as it is usually applied, 
responds only to even-order distortion, thus giving er- 
roneous results when it is used on systems with sym- 
metrical nonlinear characteristics. | 

For the best results, a combination of methods is rec- 
ommended, the modulation method for the frequency range 
below 1,000 cycles per second, and a modification (to 
measure odd-order components) of the difference- 
frequency method for frequencies of 1,000 cycles per sec- 
ond and higher. A proposed “distortion analyzer,” com- 
bining these two methods in one instrument, is described. 

Limited subjective tests, with the purpose of compar- 
ing audible distortion with measured distortion, indicate 
that nonlinear distortion which affects primarily the very 
high or very low frequencies is not particularly objection- 
able. 94 pages. $2.00. Mic 58-4664 


LIMITATIONS ON THE MAXIMUM FREQUENCY 
OF THE RETARDING-FIELD OSCILLATOR 


(L. C. Card No. Mic 58-681) 


Clarence Joseph Carter, Ph.D. 
The Ohio State University, 1953 


The retarding field oscillator’:?**-* as a source of mi- 
crowave energy was the result of research in the Depart- 
ment of Electrical Engineering, The Ohio State University, 
and was first described in a publication in 1950. At that 
time a tube was built which tuned from 4.5 to 12 cm. wave 
length. By the end of 1951, an improved version of the 
tube with a tuning range of 2 to 4 cm. wave length had been 
developed. Since 1951, extension of the wave length range 
into the 1 cm. region or below has been the primary 





concern of the research effort reported in the present dis- 
sertation. As a result of this work, the range of operation 
has been extended to 7.2 mm. wave length, and the me- 
chanical tuning range of nearly 2 to 1 has been retained. 

The retarding field oscillator is in many respects sim- 
ilar to the reflex klystron. An electron beam is velocity 
modulated and is allowed to drift in a retarding field where 
it forms bunches. Energy is extracted from the bunched 
beam as it returns through the electric field of the reso- 
nator. In the reflex klystron the drift space is a separate 
region distinct from the resonator gap. An alternating but 
not direct voltage exists in the resonator gap. A direct but 
not an alternating voltage exists in the drift space. In the 
retarding field oscillator these two regions merge into 
one. The repeller becomes a part of the resonator circuit. 
Both direct and alternating voltages exist across the gap 
between the anode and the repeller. The functions of mod- 
ulation, drifting, and working can no longer be separated. 
The mathematical analysis is, accordingly, quite compli- 
cated, but the mechanical design is less difficult and the 
performance more versatile than is true of the reflex 
klystron. 

The general area of application of the retarding field 
oscillator is much the same as that of the reflex klystron. 
For certain applications however, its much wider tuning 
range and substantially higher power output give it a dis- 
tinct advantage over the reflex klystron. As an example, 
at a wave length of about 1.25 cm. a typical reflex klystron 
has an output power of 40 mw. or less and can be tuned 
over a range of less than 15 per cent. The retarding field 
oscillator has a peak power in excess of 300 mw. and will 
deliver in excess of 80 mw. over the recommended operat- 
ing range” of the wave guide (1.13 to 1.67 cm.). Adequate 
power for measurements is provided from 1.10 cm. wave 
length to more than 2 cm. wave length. A wide mechanical 
tuning range is useful in an oscillator that is to be used as 
a bench test oscillator. 

Prior to the beginning of the research work described 
in the dissertation the shortest wave length that had been 
attained with a retarding field oscillator was about 2 cm. 
This is the short wave length limit of the X-band model 
which is usually referred to as the 2 to 4 cm. retarding 
field oscillator. This oscillator has a peak power of 1 watt 
or more, and it will deliver in excess of 700 mw. over the 
recommended range of the guide. It will deliver useable 
amounts of power from 2 cm. wave length to 4.2 cm. wave 
length. The overall excellent performance of this tube 
prompted a desire to extend the range of operation to 
shorter wave lengths. 

It is the purpose of the dissertation to study the factors 
which tend to limit the maximum frequency (shortest wave 
length) at which the retarding field oscillator can be ex- 
pected to operate. Methods are presented by which these 
limits can be approached. 

The shortest wave length at which the retarding field 
oscillator will operate is influenced by such factors as 
loaded cavity Q, the shape of the region in which the elec- 
trons interact with the resonant electromagnetic field, the 
heat dissipation capacity of the anode, and the available 
electron beam current density. An optimum balance of 
many interrelated and conflicting factors must be made to 
arrive at a design which will give the shortest possible 
wave length. 

Fundamental to an analysis of the factors which tend to 
limit the shortest wave length attainable is a knowledge of 
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the electronics of the retarding field oscillator. One use- 
ful method of describing the electronic behavior is fur- 
nished by the concept of electronic or beam admittance. 
The presence of the beam in the gap between the anode and 
the repeller adds an admittance in parallel with the circuit 
admittance as measured at terminals connected to the an- 
ode and the repeller. 

In previous calculations of the electronic admittance of 
the retarding field oscillator, the electric field distribution 
in the interaction region was approximated for the sake of 
mathematical simplicity by a uniform distribution between 
planar electrodes. This approximation neglects the im- 
portance of the concentration of the electric field near the 
tip of the nose of the resonator. A better approximation is 
provided by assuming that the electric field varies linearly 
with distance from the anode, being strongest near the an- 
ode. An approximate mathematical solution of the elec- 
tronic admittance has been obtained for such a field dis- 
tribution; it shows the trend in behavior as the geometry 
is changed from a planar geometry to one resulting ina 
concentration of the electric field in the vicinity of the an- 
ode. 

The electronic admittance‘of the retarding field oscil- 
lator has been calculated for the case of a linearly varying 
space distribution of electric field. The solution is found 
as a function of the quantity A which is the ratio of the 
electric field strength at the anode to the electric field 
strength at the repeller. A value of A = 1 represents a 
planar geometry. The electronic admittance reduces for a 
value of A = 1 to exactly the same value as was found by a 
direct planar geometry calculation.® 

An admittance plane plot of the electronic admittance 
shows a spiral effect similar to plots of electronic admit- 
tance of reflex klystrons. 

Starting currents as calculated from the electronic ad- 
mittance show a strong dependence on the degree of con- 
centration of the electric field in the vicinity of the anode, 
being lower for a higher concentration. A decrease in 
starting current by a factor of one half relative to the 
value calculated for the planar case is possible when the 
electric field strength in the vicinity of the anode is twice 
the electric field strength at the repeller. Much better 
agreement with measured values is obtained. 

A small dependence of starting current on total gap 
voltage is predicted by the theory as developed for the 
case of a linearly varying field. As the total gap voltage 
is increased the starting current is reduced. This effect 
has been observed in experimental work. Measured vari- 
ations agree with theory within the limits of experimental 
error. 

A study has been made of the factors which tend to 
limit the shortest wave length at which the retarding field 
oscillator will operate. Two different approaches to this 
problem have been used, both of which make use of the 
electronic admittance. The first method is an adaptation 
to a specific case of a general frequency limitations the- 
ory introduced by Robert S. Elliott.’ The second method 
of predicting a short wave length limit makes use of start- 
ing current calculations and a calculation of the maximum 
available beam current. 

It is shown that no design parameter exists which, 
when changed, will produce a large change in the wave 
length limit. Further, there is no design parameter which 
must be critically adjusted as the wave length limit is ap- 
proached. It is theoretically possible to build a retarding 


field oscillator which will oscillate at a wave length of 3 
mm. using the beam current density now available. This 
assumes that no power is coupled out of the cavity. 

Experimental work aimed at achieving the shortest 
wave length operation possible has resulted in two new 
oscillators. The first covers the wave length range from 
1 cm. to 2 cm., and the second covers the 7 to 14 mm. 
wave length range. The 1 to 2 cm. oscillator has a peak 
power in excess of 300 mw. and will tune from 1.2 cm. to 
about 2.05 cm. wave length. The 7 to 14 mm. oscillator 
tunes from 7.2 mm. to over 1.4 cm. wave length and has a 
peak power of more than 20 mw. at 8 mm. wave length. 

A practical projection of present oscillator design in- 
dicates that a wave length of about 4 mm. to 5 mm. can be 
achieved with presently available materials and techniques. 
With the current densities now available power dissipation 
is not a serious limitation. As higher density beams be- 
come available it will ultimately become the limiting 
factor. 

The important problems to be studied in the future deal 
mainly with electron gun design and with repeller design. 
A higher density electron beam is needed. Some scheme 
which would provide a hollow beam could be used. It is 
important to design the interaction region so that the elec- 
trons return to the tip of the anode and so that the transit 
times of electrons in various sections of the beam are as 
nearly identical as possible. 110 pages. $2.00. 
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ENERGY EXCHANGE PROCESSES THROUGH COULOMB 
COLLISIONS IN GASEOUS DISCHARGE PLASMAS 
STUDIED BY MICROWAVE INTERACTION TECHNIQUES 


(Publication No. 25,209) 
Arwin Adelbert. Dougal, Ph.D. 
University of Illinois, 1957 


Energy exchange processes which occur through Cou- 
iomb collisions in electrical gaseous discharge plasmas 
are studied in this work. A theory of energy flow from the 
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selectively heated electron gas of a bounded plasma to the 
ion and molecule gases, and to the boundary, is formulated. 
The physical constants which relate the time rate of en- 
ergy transfer from the electron gas are identified as the 
characteristic times for equipartition of excess mean elec- 
tron energy with the ion gas, molecule gas, and the reser- 
voir (boundary). 

A theory of energy exchange between electron and ion 
gases is developed for a limiting model of the plasma, and 
compared to previously existing theories. An investigation 
for appropriate experimental conditions shows that energy 
exchange between electron and ion gases could be expected 
to be predominant in certain plasmas of very weak ioniza- 
tion (less than 0.001%). 

Experiments were performed in plasmas which were 
produced in different parent gases, primarily neon and 
helium. The method of guided microwave interaction was 
employed for selectively heating the electron gas to incre- 
ments above that of the ion and gas temperatures, and for 
sensing the plasma during the subsequent transient when 
the electron temperature relaxes to that of the ions and 
atoms. In addition, phototube detection of the plasma lu- 
minous intensity is employed to detect electron tempera- 
ture deviations. 

The experimental results show that energy exchange 
between electron and ion gases is predominant in the ex- 
perimental plasmas, under appropriate conditions, where 
the ionization is less than 0.001%. In neon gas, 2.25 mm 
Hg at 300°K, the characteristic time for equipartition of 
excess mean electron energy with the ion gas varies from 
10.8 to 4.7 microseconds as the ion concentration varies 
from 1.63x10" to 5.81X10"' per cm*. These times are 
much shorter than the 160us which would be required for 
the electron temperature to return to temperature balance 
with the molecules in the absence of Coulomb collisions; 
they agree favorably with the theory of this work, and 
within an approximate factor of two with the other theo- 
ries. Compilation of the experimental results for plasmas 
with different types of ions at gas (and electron) tempera- 
tures of 300, 225 and 77°K shows the expected behavior 
with respect to ion concentration and ion mass, but not 
with respect to electron temperature. The possible influ- 
ence of electron energy transport through the thermal con- 
ductivity of the electron gas is discussed. 

An effective cross section for momentum transfer col- 
lisions of electrons with the neutral gas constituent in neon 
gas was measured for gas (and electron) temperatures 
from 77 to 300°K. The cross section is determined to in- 
crease from 1.12x10~*° cm’ at T.=T,,=300°K to 4.58x107!¢ 
cm’ at T.=T,,=77K. The implications of this increasing 
cross section are found to be consistent with a recent the- 
oretical prediction of the formation of a neon molecule, 
Ne,. 

An electron-ion recombination coefficient is measured 
in helium gas at 77°K. The recombination coefficient is 
found to vary from 4.31x10 ° to 6.25x10~® cm*/sec as the 
pressure increases from 5 to 22 mm Hg. 

185 pages. $2.45. Mic 58-4665 





AN INVESTIGATION OF EXTRATERRESTRIAL 
RADIO RADIATION IN THE CYGNUS REGION 
AT 915 MEGACYCLES PER SECOND 


(L. C. Card No. Mic 58-520) 


Joy Jean Eaton, Ph.D. 
The Ohio State University, 1957 


Since the discovery of radio waves of extraterrestrial 
origin, reported in a paper by Karl Jansky in 1933, many 
studies have been made of the phenomenon at various fre- 
quencies. This investigation involves a study of the radi- 
ation at a frequency of 915 megacycles per second re- 
ceived from that portion of the celestial sphere between 18 
and 24 hours right ascension, 25 and 56 degrees north de- 
clination, including the Cygnus region. 

To obtain the necessary data, the forty-foot paraboloid 
of the Ohio State University Radio Observatory was used, 
together with a superheterodyne-type total noise receiving 
system and an automatic strip chart recorder. Analysis 
of the receiving system shows a band width of 2.5 mega- 
cycles per second, a noise figure of 6.5 decibels, and an 
Output time constant of 4 seconds. Temperature calibra- 
tion of the system indicates that the minimum detectable 
difference in intensity corresponds to a temperature in- 
crement of about 1.7 degrees Kelvin. 

The antenna was set at a fixed declination, and profiles 
of received radiation were recorded automatically as the 
earth’s rotation moved the antenna beam in space. The 
profiles were then combined to plot a contour map showing 
the variation of background radiation as well as a number 
of localized sources. The 24 features of the map which 
appear to be sources have been tabulated, and 12 of them 
have been found to correlate, at least tentatively, with 
sources listed by others. Values of flux density found for 
the two most intense sources observed, Cygnus A and Cas- 
siopeia A, are in accord with the spectra plotted from data 
published by other observers. 

A study of the antenna system itself has been made, 
with regard to the theoretical antenna pattern, experi- 
mental patterns, and errors in the surface of the parabo- 
loid. The theoretical pattern was calculated by determin- 
ing the aperture field distribution produced by the dipole- 
ground plane feed system used, and by integrating the 
contributions from each part of the aperture. A compari- 
son between the theoretical pattern and experimental pat- 
terns obtained with the sun, Cygnus A, and Cassiopeia A 
as sources shows that the antenna beam width between 
half-power points is 1.7 degrees. A contour plot of sun 
radiation has been made which shows the orientation of 
minor lobes of the antenna beam. 

Errors in the surface of the paraboloid were found 
from photogrammetric measurements, and two contour 
maps of error in the surface were plotted. These maps 
show the error between the paraboloid and perfect parabo- 
loids of focal lengths 18.0 and 17.65 feet, and indicate that 
the surface is best fitted by a paraboloid of focal length 
17.65 feet, with error less than 2 centimeters over approx- 
imately 85 per cent of the area and a maximum error of 
4.5 centimeters at the edge. 95 pages. $2.00. 
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TRANSIENT ANALYSIS OF SYNCHRONOUS MACHINES 
(L. C. Card No. Mic 58-842) 


Maung Hla Pe, Ph.D. 
Lehigh University, 1957 


This dissertation deals mainly with the transient short- 
circuit analysis of synchronous machines. The principal 
problem in the transient analysis of synchronous machines 
is to predetermine the time rate of change of the current, 
voltage or torque of a machine after an occurrence of 
transient disturbance which may be produced by switching 
operations, load changes, faults, etc. 

The dissertation is divided into two parts. Part One 
deals with the mathematical analysis of transient phenom- 
ena involving a single synchronous machine, and Part Two 
with a numerical method of solution for a multi-machine 
problem. For a single machine theory, transient currents 
and voltages may be obtained without too much difficulty. 
In Part One of this dissertation, different methods of cal- 
culating short-circuit current for a single synchronous 
machine are given both for symmetrical and unsymmetri- 
cal terminal conditions. The Two-Reaction theory of syn- 
chronous machines developed by Doherty and Nickle, Park 
and its extensions as developed by Crary and Concordia, 
are given. 

In 1936 and 1937, Miller gave operational methods of 
solving symmetrical and unsymmetrical short-circuit cur- 
rent making systematic use of the symmetrical component 
theory. In Part One of this dissertation the author tries to 
use a very similar method without using the operational 
equations. Numerical solutions are worked out to check 
the results against the oscillograms taken during the ex- 
periments. 

Then the problem is solved by means of another point 
of view which is known as the Rotating Field Theory of 
A. C. Machinery developed by Kron, Ku and others. The 
Two Reaction theory of synchronous machines as developed 
by Blondel, Doherty and Nickle, Parks and others uses the 
direct and quadrature components, namely “d” and “q” 
components, while the Rotating Field theory can be de- 
veloped in terms of the forward and backward components, 
namely *F” and *B” components. Furthermore, an at- 
tempt is being made to give an introduction to applications 
of dyadics, matrices and tensors to the transient analysis 
of synchronous machines. 

Part Two deals with the problem of transient analysis 
involving more than one machine. Even with a single ma- 
chine when rigorous analytical methods are applied, the 
theory becomes greatly involved and is practically unsolv 
able for more complex systems. The purpose of the pres- 
ent dissertation is to give a numerical method of solving 
the network transient problem by means of a digital com- 
puter. The method will incorporate the mathematical 
techniques of iterative procedures, step - by - step 
methods and the digital computing techniques to solve the 
problem. This method takes into account phase angle dif- 
ferences between generator rotors and has provisions for 
taking into account influences due to generator voltage 
regulators. 

The digital method approach is quite simple, though it 
may require lengthy calculations. The basic idea in the 
analysis of transient current in this method is the trapped 
flux linkages in the air gap of the various machines which 
is designated by €,’. The differential equation describing . 





the time rate of change of this flux linkage, Gq’, is a non- 
linear form in general. It is given by: 


cs . = 
dt Ido 
Therefore, we do not have a solution in closed form. 
Hence, the differential equation is replaced by a difference 
equation: 





Ae,’ a ‘Ex - Ej 
At , as 
In order to solve this difference equation numerically, we 
use a Step - by - step method and some iterative process. 
Network equations can be solved by using the mesh or 
nodal basis of formulating network equation. Although 
many authors prefer to use the nodal method for having 
certain advantages, this author has used the mesh method 
of analysis. The problem reduced to that of solving a 
large number of simultaneous algebraic equations. 
However, in order to check the theory with experi- 
ments, only a special case of n-machine problem involving 
two-machines is thoroughly worked out for various types 
of short-circuit conditions. For the purpose of computing 
the transient short-circuit currents, a special general 
purpose fixed-decimal Card-Programmed Electronic Cal- 
culator (CPC) board was set up. The numerical solutions 
are checked against the oscillograms taken during the ex- 
periments. This two-machine problem was chosen be- 
cause it is the most fundamental problem in power system 
analysis, and in some cases with careful approximations, 
an existing power system can be reduced to a two-machine 
problem. 267 pages. $3.45. 





CONJUGATE-IMAGE OPERATION 
OF TRANSISTOR AMPLIFIERS 


(L. C. Card No. Mic 58-1057) 


Wendall Cloyd Robison, Ph.D. 
Iowa State College, 1957 


Supervisor: W.L. Cassell 


The conjugate-image operation of a two terminal pair 
network maximizes the available power gain of the net- 
work. For such operation the source impedance is the 
conjugate of the input impedance and the load impedance 
is the conjugate of the output impedance. The expressions 
for the source impedance and load admittance for conju- 
gate-image operation are developed in terms of the small 
signal h-parameters. 

The power gain of a two-terminal pair network is de- 
fined as the ratio of the power output to the power input of 
the network. For conjugate-image operation the power 
gain will be the same as the available power gain. ‘Neu- 
tralized networks and networks with reflective source and 
load terminations are also considered. 

A two terminal pair network will be stable for conju- 
gate-image operation when 


[Re ( / h,,h,, )] ‘<< Seal 11 


where r,, is the real part of h,, and g,, is the real part 
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of h,.. Stable amplifiers can be built at frequencies where 
conjugate-imazge operation is not possible, however the 
choice of source and load terminations is restricted. 

The transmission matrix of a two terminal pair net- 
work is expressed in terms of the source impedance and 
load admittance for conjugate-image operation and the 
forward and reverse transmission functions. The result- 
ing transmission matrix can be factored into four matri- 
ces. They can be thought of as an input matching matrix, 
a transmission matrix, a matrix for changing impedance 
level and an output matching matrix. 

In general, common-emitter junction transistor ampli- 
fiers will not be stable at all frequencies for conjugate- 
image operation. However, an amplifier can be neutral- 
ized and made stable at all frequencies. The neutralizing 
network will generally affect all of the h-parameters and 
not h,, alone. 

Conjugate-image operation of common-emitter junc- 
tion transistor amplifiers provided between 35 and 40 
decibels power gain for a single stage. Neutralizing the 
amplifier stages lowered the power gain. Operating with 
reflective load terminations provided a lower gain but 
larger bandwidth. 

The cascade. operation of transistor amplifiers for 
maximum available power gain with a certain maximum 
reflection factor is possible. The maximum reflection 
factor depends upon the bandwidth desired and the input 
and output impedances to be matched. A 74 decibel power 
gain was obtained from a two stage transistor amplifier. 

93 pages. $2.00. 


MARGINAL CHECKING AND DIAGNOSTIC 
PROCEDURES FOR THE WISC 


(L. C. Card No. Mic 58-814) 


Allan Keith Scidmore, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Assistant Professor Charles H. Davidson 


Marginal checking and test routines for use with the 
Wisconsin Integrally Synchronized Computer are dis- 
cussed and specific proposals concerning their use are 
presented. 

An analysis of the effect of the possible marginal 
checking variables on each of the basic circuits used in 
the computer shows that variation of two of the d.c. sup- 
ply voltages will suffice. Although not relied upon as a 
marginal checking variable, provisions for heater voltage 
variation are included in the computer for experimental 
purposes. The marginal checking breakdown is explained 
and its use in conjunction with the preventive maintenance 
test routines is discussed. 

To determine the reliability of the computer while in 
use, a special test routine is to be programmed during the 
course of the calculation. To provide for future reliability 
preventive maintenance will be performed using the pre- 
ventive maintenance test routines in conjunction with mar- 
ginal checking to remove deteriorating components before 
they can cause an actual machine failure. Following the 
discovery of a machine error diagnostic routines will be 


used to aid in the location of faults so that the machine may 


be returned to reliable operation as quickly as possible. 





The philosophy and general approach used in designing 
each of these routines is presented as well as a detailed 
discussion of the factors influencing the choice and se- 
quence of orders. 151 pages. $2.00. 


AN ANALYSIS OF TRANSMISSION BETWEEN 
ELLIPTICALLY POLARIZED ANTENNAS 


(Publication No. 24,543) 


Thomas Earl Tice, Ph.D. 
The Ohio State University, 1951 


Although considerable effort has been devoted to the 
study of transmission between elliptically polarized anten- 
nas in free space, there has never been a systematic 
analysis of the operation of such antennas inside a wave 
guide. This probelm is important in several cases of 
practical interest. One example is the variation in the 
polarization transmitted from an aperture in a conducting 
sheet excited through a wave guide of variable length. An- 
other is the analysis and design of a phase shifter com- 
posed of two circularly polarized antennas at the ends of a 
wave guide, one of which may be rotated with respect to 
the other. In this study methods of solving problems of 
this type are developed and tested experimentally. 

The method of analysis depends essentially upon the 
use of equivalent circuits. By this procedure certain prob- 
lems related to transmission between elliptice2ily polarized 
antennas may be analyzed by means of circuit and trans- 
mission line theory. The primary illustration used in the 
paper is the case of an aperture excited by an elliptically 
polarized antenna through a wave guide of variable length. 
However, the analytical technique may be extended to any 
device which employs the transmission of elliptically 
polarized waves through a wave guide, or to any device 
through which energy is transmitted by two independent 
modes. 

An equivalent network with three pairs of terminals is 
used to represent an arbitrary elliptically polarized an- 
tenna. One pair is identical with the ordinary terminals of 
the antenna; the other two are defined in terms of hori- 
zontal and vertical polarization in the guide. The proper- 
ties of the network may be described by a set of suitable 
parameters, such as a generalized admittance matrix. 
Methods for determining these parameters in a particular 
case are developed. 

A symmetrical wave guide is represented by two 
transmission lines, one for each independent mode of 
transmission. The properties of any type of reflector may 
be fully described by a reflection matrix. 

General expressions are derived for the polarization 
in a wave guide excited by an arbitrary antenna and termi- 
nated in an arbitrary reflector. The results apply to the 
polarization transmitted when the guide is terminated in 
an aperture. It is found that the polarization from an 
aperture is related by a bilinear transformation to the re- 
flection coefficient observed at some reference plane in 
the guide. The polarization is a function of the reflection 
coefficient of the aperture, the length of guide, and the 
parameters of the antenna used to excite the guide. As far 
as polarization alone is concerned, the exciting antenna 
may be described by three parameters. One of these is 
the polarization of the antenna when exciting an infinite or 
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matched guide. Mathematically, this parameter is analo- 
gous to the characteristic impedance of a transmission 
line. 

A systematic procedure is developed for the design of 
polarization transformers which will transform the char- 
acteristic polarization of almost any antenna to circular 
polarization. The use of such transformers to compensate 
for frequency variations in the polarization is proposed. 
The procedure is greatly facilitated by graphical solutions 
in the complex plane. 

Several useful theorems applicable to lossless anten- 
nas are postulated and proved. These include the follow- 
ing: 

1. For any lossless antenna exciting a wave guide ter 
minated in a perfect reflector, the polarization is linear. 

2. It is impossible to use a lossless antenna to excite 
a resonant cavity employing a circularly polarized stand- 
ing wave. 

3. If the codrdinate axes are chosen to coincide with 
the axes of the polarization ellipse when an antenna is ex- 
citing an infinite guide, and if the antenna is lossless, the 
bilinear transformation from reflection coefficient to 
polarization is identical with that from reflection coeffi- 
cient to impedance on a transmission line, except for a 
constant phase factor. If the characteristic polarization of 
the antenna is circular, the conclusion is valid for all ori- 
entations of the codrdinate axes. 

4. For any lossless antenna which would produce cir- 
cular polarization in an infinite guide: 

a) The axial ratio transmitted from an aperture is 
equal to the VSWR in the guide. 

b) The orientation of the polarization ellipse varies 
uniformly with length of guide. 

c) It is possible to obtain circular polarization only 
if the reflection coefficient is transformed to zero at the 
antenna reference plane. This leads to the use of an im- 
pedance transformer as a polarization transformer. 

Expressions are derived for the impedance of an arbi- 
trary antenna exciting a wave guide of variable length ter- 
minated in an arbitrary reflector. The interdependence of 
impedance and polarization is discussed. 

Relations between the admittance matrix and the re- 
flection properties of an arbitrary antenna are derived. 
The variation of all parameters with rotation of codérdi- 
nates is discussed. Relations for circular and linear 
polarization are given special consideration. Expressions 
are derived for the transformation of a reflection matrix 
between any two sets of orthogonal elliptically polarized 
reference vectors. 

Systems for measuring all pertinent parameters are 
developed and theoretical predictions are correlated with 
experimental measurements. These experimental tech- 
niques include: 

1. Determination of reflection properties of an arbi- 
trary reflector or antenna. 

2. Determination of the admittance matrix of an arbi- 
trary elliptically polarized antenna. 

3. Measurement of polarization of incident and re- 
flected waves in a wave guide. 

4. Measurement of polarization and impedance param- 
eters of an arbitrary antenna. 5 

108 pages. $2.00. Mic 58-4666 


Abstract published by special arrangement with The 
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A MATHEMATICAL ANALYSIS OF THE HUMAN 
OPERATOR IN A CLOSED-LOOP CONTROL SYSTEM 


(L. C. Card No. Mic 58-719) 


Claude Ellsworth Walston, Ph.D. 
The Ohio State University, 1953 


As a result of the increasing complexity of our civil- 
ization, it has become necessary to develop control sys- 
tems capable of processing and handling large amounts of 
information. In many of these systems the human element 
enters somewhere into the operation of the system with the 
result that human behavior with respect to these control 
systems may greatly influence their effectiveness. Asa 
result considerable research is underway to learn more 
about the behavior of the human operator when he is an 
element in a control system. 

One active phase of the investigation of human behavior 
in control systems has been an attempt to determine the 
transfer function of the human operator. In particular, 
considerable effort has been made to determine the trans- 
fer function relating to a visual-input, manual-output con- 
trol situation. There are two techniques for obtaining the 
human transfer function. One approach’ is to use the well- 
known methods of servomechanisms analysis to determine 
the human transfer function experimentally. The disad- 
vantage of this approach is that while it provides a numeri- 
cal description of the human transfer function in one spe- 
cific situation it does not provide any means for predicting 
what the behavior of the human operator will be in a differ- 
ent situation. The second approach?»*# is to deduce an 
analytic expression for the human transfer function by a 
priori reasoning, taking into account those factors which 
experience indicates as being important in the particular 
control situation. The validity of the analytic expression 
is then tested by comparing the results of various calcu- 
lations based on it with comparable experimental data. 

The latter technique was used in this study. 

The particular control system which is analyzed in this’ 
paper is a simple tracking situation in which the input in- 
formation is displayed upon a cathode-ray oscilloscope. 
The human responds to the displayed information by mov- 
ing the lever or the knob of a free, proportional control. 
Two specific types of tracking tasks were considered. The 
first type is a “compensatory task” where only the error 
in tracking performance is displayed to the operator. The 
second type is a “following task” in which both the motion 
of the target signal and the motion of the control signal are 
displayed to the operator. 

The basic assumptions used in the analysis are: 

1. In the compensatory task the response of the oper- 
ator to the display will be a velocity input to the control 
linearly related to the sum of the magnitude and velocity of 
the displayed error as observed at an instant of time (L 
seconds) before the operator’s response is initiated. The 
interval L is interpreted as human reaction time. 

2. In the following task the response of the operator 
will be a velocity input to the control linearly related to 
the sum of the velocity of the target motion and the follow- 
ing error as observed by the operator L seconds prior to 
the initiation of his response. | 

3. In both types of tracking tasks it is assumed that the 
operator’s response contains a random term, which is des- 
ignated as “human noise” since the effect of this term in 
the system is similar to electrical noise. This noise term 
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is assumed to be purely random with a flat frequency spec- 
trum. In addition it is assumed that the noise signal and 
the problem signal are uncorrelated. 

As a result of these assumptions, the operator’s track- 
ing behavior is defined by four parameters: 


H, - Factor of proportionality between the operator’s out- 
put velocity and the magnitude of the error displayed. 

H, - Factor of proportionality between the operator’s out- 
put velocity and the velocity of the displayed error in 
the compensatory task or the target velocity in the 
following task. 

N - Mean-square value of the human noise. 

L - Lag time of the human operator. 


Our model of the human operator enables us to estab- 
lish the boundary of the region of the inherent stability of 
the operator. Then through application of the statistical 
properties of time-variable data and the mean-square 
error criterion in servomechanism design,° theoretical 
expressions for the mean-square error of the operator 
and the autocorrelation® of his error signal can be obtained 
for given problem signals. 

Two types of problem signals were considered. One 
problem signal was a sine-wave with a frequency of 30 
cycles per minute. The second a random signal with a 
Gaussian amplitide distribution but with a frequency spec- 
trum limited to a range of about 0 to 10 cycles per second. 
Skilled operators tracked these two problems under vary- 
ing conditions of display sizes and manual control sensi- 
tivities. Their performances were scored and their track 
ing errors were auto-correlated. The theoretical 
expressions, calculated for these specific cases, were 
then compared with the data obtained experimentally. 

The proposed model of the human operator was found 
to be a good first approximation to the human operator in 
*many respects. We shall briefly summarize some of the 
factors relating to the usefulness of our model in describ- 
ing human tracking behavior. 

1. It simulates the statistical characteristics of the 
human tracking behavior. Our model predicts the mean- 
square tracking error of the human to a reasonable extent, 
and accounts for the effects of changes in the display and 
manual control sensitivities upon the human behavior. 

2. It defines human tracking behavior in terms of the 
parameters H,, H,, N, and L. These parameters provide 
one means of classifying individual differences in tracking 
behavior and may be utilized to establish performance cri- 
teria for selecting the best trackers from a group of sub- 
jects. 

3. It accounts for the effects of human randomness on 
tracking performance, 

4. It defines the limits of the inherent stability of the 
human in terms of the four parameters H,, H., N and L, 
and the display and manual control scale factors. 

0. It provides a means for accounting for changes in 
the operator’s behavior during learning. In terms of our 
model the learning period is the time during which the 
operator reduces his lag time to a minimum and deter- 
mines the proper values of the parameters H, and H, to 
yield satisfactory performance. 

6. It provides an interpretation of human behavior use- 
ful to the engineer who must design control equipment in 
which human operators are to be used. 163 pages. $2.15. 
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A STUDY OF ROLL WAVES AND SLUG FLOWS 
IN INCLINED OPEN CHANNELS 


(L. C. Card No. Mic 58-858) 


Paul Gustav Wilhelm Mayer, Ph.D. 
Cornell University, 1957 


The thesis is an experimental and analytical study of 
roll waves and slug flows in an inclined open channel. A 
theory of the phenomena is presented. 

Flow in open channels is generally characterized by a 
free surface with constant pressure conditions. Possible 
steady state regimes have been designated conveniently as 
laminar - subcritical, laminar - supercritical, turbulent - 
subcritical and turbulent - supercritical. However, un- 
steady flows exist which are not amenable to analysis by 
methods applicable to any of the above regirhes. One such 
unsteady flow occurs in shallow flows in inclined channels 
and is characterized by intermittent surges. 

The cause and subsequent development of intermittent 


flows are studied and analyzed. Water was used in a 24 by 


1.5 foot tiltable flume. The walls and the bottom of the 
test channel were of plate glass. The flow rates were from 
0.001 cfs/ft. of width to 0.06 cfs/ft. and the slopes ranged 
from 0.0175 to 0.0875. Depth measurements were made 
with a micro-point gage. The wave height variations and 
frequencies were recorded by means of an electronic ap- 
paratus. Wave velocities and surface velocities were also 
measured. 

As a result of this investigation, two distinctly differ- 
ent wave train phenomena can be delineated. They are 
designated respectively as roll waves and slug flows. 

Roll waves formed whenever the surface velocity of 
the undisturbed stream was less than the minimum velocity 
of surface waves, provided that the channel slope was suf- 
ficiently steep. The minimum slope sufficient for roll 
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wave formation was about 3 per cent. The maximum 
Reynolds number, Rp, was 420. Roll waves resulted from 
the interaction of surface tension and gravity forces ata 
slightly disturbed surface. They were characterized by 
transverse ridges of high vorticity and intermittent quies- 
cent zones. The terminal velocity of roll waves was al- 
ways in excess of the surface velocity of the undisturbed 
stream. The ratio of wave height to wave length ap- 
proached 0.004. 

Slug flows resulted from instabilities which caused the 
transition from supercritical laminar flow to turbulent 
flow. The initial disturbances were carried by the stream 
or resulted from interference by the side walls. The 
transition was a random phenomenon. Locally disturbed 
regions spread transversely and contaminated adjacent 
zones. They were swept down-stream like traveling ob- 
lique hydraulic jumps and seemed analogous to the turbu- 
lent spots of boundary layer studies in wind tunnels. 

Slug flows formed whenever the surface velocity of the 
undisturbed stream was in excess of the minimum velocity 
of surface waves. They were characterized by a succes- 
sion of highly turbulent surges. The wave crests were 
_ separated by agitated regions. The terminal velocity of 
slug flows was always less than the surface velocity of the 
undisturbed stream. The range of Reynolds numbers was 
from approximately 1200 to below 4000. At Reynolds num- 
bers of 4000, the resulting flow was thoroughly turbulent 
and slug flows were not observed. The minimum slope 
sufficient for slug flow formation was about 2 per cent. 
The Froude numbers of the undisturbed flow were always 
larger than 2. 

The pertinent characteristics of roll waves and slug 


flows are presented in terms of dimensionless parameters. 


Photographs of significant events are presented and the 
original data are reproduced. Suggestions for further 
study are made. 157 pages. $2.10. 


ENGINEERING, MECHANICAL 


FREE CONVECTION HEAT TRANSFER FROM A 
VERTICAL SURFACE IN AN ENCLOSURE 


(L. C. Card No. Mic 58-740) 


David Jenks Masson, Ph.D. 
The Ohio State University, 1952 


Introduction 


The evaluation of free convection heat transfer by the 
use of previously established equations is usually re- 
stricted to simple or special configurations since the 
equations have been set up for only the most commonly 
encountered configurations, for which there has been a 
particular need. There is little information regarding 
closely confined vertical surfaces. Because of this lack 
of information, the study was undertaken. 


Test Apparatus 


Heat transfer determinations may be made from a 





knowledge of the temperature distribution in the fluid near 
the surface of the body transferring heat. Optical methods 
have been used to good advantage. These methods permit 
the determination of the entire temperature field around 
the body and, since air does not absorb radiation, correc- 
tions for radiation are unnecessary. 

A Zehnder-Mach interferometer’ was used to collect 
the data for the study. A view of this instrument, with the 
test apparatus and auxiliary equipment is shown in Fig- 
ure 1. 


Fig. 1. 


The heat transfer system studied in this investigation 
was that of a heated surface transmitting heat through air 
to cooled surfaces. The configuration used was a heated 
vertical prismatic object of small height, mounted on a 
finite horizontal surface and surrounded by two cooled 
vertical surfaces and a cooled horizontal top surface, all . 
relatively closely spaced. The constructional features of 
the apparatus were such that the various distances between 
heated and cooled surfaces could be adjusted and prismatic 
models of various heights could be used. 


Test Conditions 


Tests were carried out with the apparatus shown in 
Figure 2 to determine the effects of several variables on 


Fig. 2. Test apparatus. 
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the point value of the convective heat transfer coefficient. 
The variables investigated and the ranges of variation are 
shown in Table I. The dimensional variables x, d, ¢ , and 
L are shown in Figure 3. 


Table I 








Number of | Range of Settings 


Settings 


14 0.135 to 1.015 inches 
4 0.125 to 1.865 inches 
4 50 to 112°F 

14 0.125 to 0.875 inches 
4 0.125 to 1.8 inches 
2 100°F (‘70 and 108°F 

for one distance, d) 


Variable 


Model Height 
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Fig. 3. Diagram of configuration. 


Reduction of Data 


The air at the heated surface was assumed to have no 
motion. The fluid in the film adjacent to the surface was 
assumed to have little motion. Under the free convection 
conditions prevailing in the investigation, it was assumed 
that all the heat, except that transferred by radiation, was 
transferred by conduction through the air film, which had 
a thickness in the order of 0.075 inches. The fundamental 
expression for one-dimensional conductive heat transfer is 


q = - kywA dt/dx (1) 


The rate of convection heat transfer, q, from the 
heated model to the cooled duct may also be defined in 
terms of a heat transfer coefficient, h, the surface area, 
A, and the temperature difference between the heated 
model and cooled duct, t,,- t,. Thus 


q = hyA (ty - ts) (2) 


It should be noted that equation (2) defines a heat trans- 
fer coefficient in terms of the difference between two sur- 
face temperatures, instead of defining it conventionally in 
terms of the difference between a surface temperature and 
a fluid temperature. 

The convection heat transfer at any point is obtained by 
combining equation (2) with equation (1). Therefore, 


hot, - t,) = - k dt/dx (3) 





The surface temperatures, t,, and t,, in equation (3) 
were measured with thermocouples. The thermal conduc- 
tivity, k, was determined from published values. The term 
dt/dx in equation (3) was determined from the temperature 
distributions which were computed from the interfero- 
grams. 

The temperature gradients, dt/dx, determined as indi- 
cated above, were found to vary with the dimensional vari- 
ables indicated in Table I. A typical plot of the variation 
of temperature gradient versus the distance, x, between 
the model and duct surfaces for various elevations, ¢ , 
from the base is shown in Figure 4. 


L = 2 INCHES 

T = 650 °R 

© = 104 °F 

d = 0.800 INCHES 


(L-INCHES) 
0.2 


® 
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—~dt/eX- *F/FOOT x 10°5 
~ 


eS 





i 


0.3: 
X - INCHES 





Fig. 4. Typical plot of variation of Temperature gradient 
versus model and duct wall spacing for various 
distances from the bottom of model. 


Test Data 


From the shape of the curves in Figure 4, it may be 
seen that the temperature gradient and therefore the local 
heat transfer coefficient vary little with the distance x 
when the latter is large. As the distance x is decreased, 
the heat transfer coefficient decreases, reaching a mini- 
mum at a distance between the vertical surfaces, which, 
for the test data, is in the range of 1/4 to 1/2 inch. With 
a further decrease of the distance x, the temperature 
gradient increases rapidly. As may be expected, it would 
be infinite if the distance were decreased to zero. 

When the distance between the vertical surfaces is 
very small, the flow of heat, other than by radiation, should 
occur by pure conduction through the air space. Then, 
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essentially, a straight-line temperature distribution would 
exist between the two surfaces for the temperature differ- 
ences used in this investigation. For very small values of 
x, therefore, the rate of heat transfer per unit area would 
be 





e*s,. (4) 
where k_, is the thermal conductivity evaluated at the 
mean temperature of the air space. In equation (4), (t,, 

- t,)/x would be equivalent to - dt/dx for small values 

of x. When (t,,- t.)/x is plotted against x for a particu- 
lar temperature difference, there results a hyperbola 
which is tangent, at small values of x, to the experimen- 
tally determined curve of - dt/dx. When the conduction 
gradient, (t,, - t,)/x, is subtracted from the total gradient, 
- dt/dx, as obtained experimentally, a resultant curve is 
found which is tangent to the total gradient curve at large 
values of x, For the purposes of this study, this differ- 
ence is designated as the free convection effect. Thus the 
heat transferred, exclusive of the radiation may be written 


Km 
q=A— (ty - t,) + Ah (ty - tg) (5) 


By combining equation (5) with equation (2), a pure 
convection coefficient, h., is defined as follows 


K on 
he _ hg - x (6) 

The effect of reducing the distance between the top of 
the model and top of the duct to less than 3/4 inch was to 
decrease the free convection coefficients at the upper por- 
tion of the surface while those near the base remained un- 
affected. 

The model height appeared to have no effect on the 
point heat transfer coefficients. 


Data Analysis 


The results of dimensional analysis give the free con- 
vection heat transfer in terms of the three dimensionless 
parameters, Nu, Gr, and Pr. Therefore, the expression 
for the combined effects of conduction and convection, in 
terms of Nusselt numbers, is 


Nug = Nu, + Nu. (7) 


Point values of the convection Nusselt numbers were 
plotted against point values of the Grashof numbers on 
log-log codrdinate paper for constant values of x. This 
plot, for large top distances d, showed a family of straight 
lines with x as a parameter. Since the Prandtl numbers 
for all the data were essentially constant, the familiar 
Nusselt equation 


Nug = C Gr? Pr” (8) 
was transformed into the equation, 

Nug = C’ Gr (9) 

Although, for a particular value of x and large top 

spacing, the log-log plot of Nug against Gr was a straight 
line, it was found that both the slopes of the lines through 
the test data and the intercepts varied with the wall dis- 
tance x, 


For the experimental data used in this study, the coef- 
ficient C’ in equation (9) is best expressed by the equation 





C’ = 0.37 tanh 36 x (10) 
while vie value of n is best expressed by 
n = 0.25 - 0.0008 x~"** (11) 


Consequently, equation (6) can be written in the form 


he #1. 43 
Nu/ = + 0.37 tanh 36x Gry”? eer ) (12) 


w 


Thus the heat transfer coefficient due to the combined ef- 
fects of conduction and convection is, 


m Ky 


1, 43 
hy = = + 7 (0.37 tanh 36x) Gres o.oo0sx * ) (13) 


When the value of h/ in equation (13) is evaluated for 
Y equal to zero, it comes out equal to infinity, thus indicat- 
ing a film of zero thickness. While this is theoretically 
correct, it does not actually occur because the air at the 
corner cannot change its direction abruptly. Therefore, 
the smallest value of ¢ to be used in equation (13) should 
be not less than 0.10 inch since the experimental data from 
which this equation was obtained went down only to values 
of ¢ in the vicinity of 0.20 inch. 

A deviation from a straight line occurred for small top 
distances and is not taken into account in equation (12). 
Therefore, a correction factor must be applied.” This fac- 
tor was found to be dependent on the values of d, /, x, and 
the total height of the model L. 

The average heat transfer coefficient may be obtained 
from equation (13) by integration. The result of this in- 
tegration is 

‘. kn Ew a ‘i 
hy, = =” 3nL (0.37 tanh 36x)(Gr__ ) ( ) 
By differentiating equation (14) and setting it equal to zero, 
the wall spacing, x, at which minimum average heat trans- 
fer occurs can be found. The resulting equation is 
dhy, kn Ky (0.37) 


et? oe ee 





(Gr; )" {3 sech* 36x 
(15) 


+ (0.000096 x~***) tanh 36x [log, Gr, - *]} 


Discussion of Results 


Point Heat Transfer. The Nusselt number as defined by 
equation (12) could not be plotted against the Grashof num- 
ber to give a correlation that would be valid because the 
total Nusselt number as it is expressed is made up of a 
convection part and a conduction part. The conduction 
part is independent of the Grashof number. 

By inspection of equation (12) it is seen that it applies 
for all values of x. For large values of x the conduction 
part of the equation reduces to zero and the convection 
part takes the familiar form of C’Gr™ where n is 1/4 and 
C’ is 0.37, i.e., 





Nu = 0.37 Gr/ (16) 


This value for C’ corresponds to that which would be ob- 
tained for a vertical surface on a base plate. Schmidt and 
Beckman obtained, experimentally, a value of 0.36 for a 
free vertical surface. From theoretical considerations 
Eckert* derived a value of 0.378 for C’. 

Average Heat Transfer. In Table II are shown the values 
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of C’ and n fora Table II DOCUMENT I: AN EXPERIMENTAL STUDY OF 
free vertical sur- COMBUSTION PRESSURE OSCILLATIONS IN A 
face as computed n GASEOUS BIPROPELLANT ROCKET MOTOR. 
from the data of ; DOCUMENT II: COMBUSTION PRESSURE 
this investigation. ber ong; bh bro wthonmad or OSCILLATIONS IN LIQUID PROPELLANT 
Along with these King® 1/4 ROCKET MOTORS; A SURVEY OF THE 
are comparable tneene * 1/4 UNCLASSIFIED LITERATURE. 
values determined DOCUMENT III: [This part of the thesis is a classified 
by other investiga- document and has not been microfilmed as part of this 
tions. publication number: 22,283. ] 

The constant given by King” was determined by corre- (Publication No. 22,283) 
lating the experimental data of a number of investigations. 
The constant of Lorenz’ was determined analytically. In John Robert Osborn, Ph.D. 
all the equations except the one presented for this study Purdue University, 1957 
and the Schmidt and Beckman n equation, the Prandtl num- 
ber was raised to the 1/4 power and multiplied by the con- Major Professor: Dr.M. J. Zucrow 
stant. In the range of temperature used, in this investiga- pore 
tion, the Prandtl number varied only from 0.71 to 0.67. A An experimental investigation was conducted which 
constant value of 0.70 was used on the equations mentioned was concerned with the initial phases of a long range re- 
in order to get constants which could be compared with the search program for determining the manner in which cer- 
constant found in this study. tain basic variables influence the combustion pressure 

It should be pointed out that the integrated equation oscillations in rocket motors. The experimental investi- 
(equation [14]) is such that it gives values of the heat gation was conducted with a gaseous bipropellant rocket 
transfer coefficient equal to infinity for x equal to 0.215 motor which simplified the experimental work by eliminat- 
inches and negative coefficients for values of x less than ing several variables which enter into the combustion 
0.215 inches, and therefore the part expressing the con- process; atomization, vaporization, mixing, etc. 
vective effect should be limited to values of x greater Two types of combustion pressure oscillations were 
than 0.3 inches. At this point, the error involved due to observed during the investigation. One type, termed low 
the neglect of the convection effect is less than 6 per cent frequency combustion pressure oscillations, had frequen- 
for small values of L (one inch). This error decreases cies ranging from 2 to 20 cycles per second. The other 
rapidly as x gets smaller, since the conductive effect gets type, called high frequency combustion pressure oscil- 
more and more dominant. lations, had frequencies ranging from 550 to 1400 cycles 

In connection with equation (15) it should be pointed out per second for the longitudinal mode, and approximately 
that a finite spacing between the model and duct, at which 5470 cycles per second for a transverse mode. The com- 
minimum heat transfer will take place, does not always bustion pressure oscillations were measured with high 
occur. For low Grashof numbers and large model heights, frequency response pressure transducers in conjunction 
as x is increased, the heat transfer decreases continu- with a cathode ray oscillograph. 
ously, approaching asymptotically the value for a free It is concluded that the low frequency combustion pres- 
vertical surface. sure oscillations were caused by a fluid-dynamical cou- 
pling between the propellant feeding system and the com- 
bustion chamber. Several methods were suggested for 
Exponent Rw Thermal conductivity at t,, B.t.u. eliminating such oscillations. 
eg ital laa ~ th agus salud caus The high frequency combustion pressure oscillations 
sure, B.t.u. per pound per °F { Vertical distance from base to were postulated as being a function of the combustion 
Conttictont point on model surface, feet chamber geometry as well as the burning rate of the pro- 


Coefficient L Total height of model, feet _ , 
Acceleration of gravity, feet m Exponent pellants, the combustion pressure, and the combustion 
per hour squared 7 Nu. Point value of convection Nus- temperature. 

6f°P? /u? Point value of selt number, hc{/k : sei ’ 
se cidial a, Dalek wee OF etalk then It is recommended that additional experimental work 


gBOL°p? /u? Average Grashof selt number h, {/k w be performed with the gaseous bipropellant rocket motor 
number | Point value of Nusselt number, i # , ; , 
° 8 a hike, so that basic information regarding the mechanism of the 


to convective effect, B.t.u.per © Nu, Nusselt number based on aver- high frequency combustion pressure oscillations be de- 


hour per square foot per °F, age heat transfer coefficient, : : ¥ 7 
Heat transfer coefficient due to hy, L/kw termined. 303 pages. $3.90. Mic 58-466 


effect of conduction, B.t.u. per Rate of heat transfer, B.t.u. per - 


hour per square foot per °F. hour 2. Masson, D. J. “Free Convection Heat Transfer from 
Point value of heat transfer co- Temperature of cooled duct, °F. 


. . 9 . e 
efficient due to combined effects Temperature of heated surface,°F. a Vertical Surface in an Enclosure. Doctoral dissertation, 


of conduction and convection, Temperature of heated surface, °R The Ohio State University, 1952. 
ares ga or ee eee ore a rpeey ge vernon: 3. Schmidt, E., and Beckman, W. “Das Temperatur- 
Average value of heat transfer Tadeasaais evediea. °F, per foot und Geschwindigkeitsfeld vor eine Wavme abgebenden 
ney er —- 2 pad og diate oiin, senkrechten Platte bei Naturlicher Konvektion,” Tech- 
Mean thermal conductivity, i.e., hour nische Mechanik und Thermodynamik, | (1930), pp. 341-64. 
4 teite/ 3, sagt ged se ee ae a ot coeeee 4. Eckert, E.R.G. Introduction to the Transfer of Heat 
; ae See ne Nee and Mass. New York: McGraw-Hill Book Company, 1950. 
126 pages. $2.00. 5. McAdams, W.H. Heat Transmission. 2nd ed. New 


York: McGraw-Hill Book Company, 1942. 
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ENGINEERING MECHANICS 


INFLUENCE CHARTS FOR DEFLECTIONS 
AND STRESSES IN SPHERICAL SHELLS 


(L. C. Card No. Mic 58-609) 


James Chinn, Ph.D. 
Cornell University, 1957 


Five influence surfaces, one each for radial deflection, 
bending moment, twisting moment, membrane force, and 
membrane shear at a point of a spherical shell are pre- 
sented. 

The application of these influence surfaces for deter- 
mining these quantities caused by multiple concentrated 
loads, line loads, and distributed loads is explained. 

Five influence charts for the particular case of uni- 
form load are also presented and their use explained. 

In addition, the solutions to three specific loadings— 
radial load applied to the circumference of a circle, ex- 
ternal moment applied to the circumference of a circle, 
and radial load applied to a small rectangle—are obtained 
in general terms. Numerical results for several loaded 
areas are presented in graphs. | 

All graphs and charts are presented in dimensionless 
form to make them generally applicable rather than being 
restricted to specific shell radii and thicknesses. 
Poisson’s ratio was taken as 0.3 whenever it was required 
in numerical computations. 

All results are based on the theory of shallow spheri- 
cal shells developed by Prof. E. Reissner and further am- 
plified by Prof. P. P. Bijlaard. Theory neglects second 
order effects and therefore is limited to cases of small 
deflections. 129 pages. $2.00. 


MOTION OF A GYRO WITH CARDAN SUSPENSION 
: OF NON-NEGLIGIBLE MASS 


(L. C. Card No. Mic 58-527) 


Robert Goodstein, Ph.D. 
The Ohio State University, 1957 


In almost all the analytical work on the vibration or 
nutation of gyros, the inertia of the Cardan rings or gim- 
bals is excluded. By including the effect of the gimbals in 
the equations of motion of frictionless, balanced gyros, a 
steady rate term for one of the gimbals in addition to vi- 
bratory terms is exhibited in the solution of the equations. 

For a two-gimbal gyro, the problem of free vibrations 
due to an impulse, and forced vibrations due to an applied 
sinusoidal torque, are solved by a perturbation method. 
The approximate solutions in both cases contain terms 
proportional to time for the outer gimbal. Experimental 
evidence corroborates the existence, magnitude, and func- 
tional form of these terms. 

Extension of the method is demonstrated by solving the 
problem of a sinusoidal input motion to the gyro case. A 
gimbal representing the case is put around the outer gim- 
bal, and the specified motion is impressed on it. Again, 
the results indicate a steady rate term for the same gim- 
bal as in the first two problems. 

For a gyro being used as a space-stable element, the 





steady rate accumulation of outer gimbal rotation accom- 
panying gimbal oscillation which is due to shock or vibra- 
tion constitutes an error in gyro indication. Since the 
steady rate term vanishes if the gimbals are initially per- 
pendicular, and increases rapidly away from the perpen- 
dicular position, the best method for preventing error is to 
limit the departure from perpendicularity. This can be 
accomplished by the inclusion of a redundant inner gimbal. 
Reducing gimbal inertia will reduce the steady rate term, 
but this is generally not feasible. 63 pages. $2.00. 


THE QUASI-INEXTENSIONAL DEFORMATION 
OF CYLINDRICAL SHELLS 


(L. C. Card No. Mic 58-556) 


Francis William Niedenfuhr, Ph.D. 
The Ohio State University, 1957 


The general equations of cylindrical shells are so com- 
plex as to be quite unmanageable for the stress analyst. 
Special shell theories which postulate no bending stiffness 
(membrane theory) or extension (pure bending theory) fail 
in many important cases of technological interest because 
the solutions obtained from them are not general enough to 
satisfy boundary conditions. 

By a partial relaxation of the assumptions of the bend- 
ing theory a new equation, called the equation of quasi- 
inextensional deformation, can be obtained. This equation 
contains as special cases the well-known equations of de- 
flection for flat plates and thin rings. Quasi-inextensional 
theory appears to be applicable to cases where the loading 
on the shell is normal to the middle surface but lacks polar 
symmetry. The present work contains a solution to a prob- 
lem proposed by R. M. Hermes, and it is shown that the 
quasi-inextensional theory matches Hermes’ experimental 


data fairly well. Also, it is shown that the boundary con- 


ditions can be met with this theory, so that it is applicable 
in problems of stress analysis near fixed or free edges. 
Other problems considered include an estimation of the 
region of the shell influenced by the edge effect, a discus- 
sion of the applicability of flat plate theory to slightly 
curved plates, and the application of quasi-inextensional 
theory to the deformation of spherical shells. In addition 
there is a discussion of the effect of shear deformation on 
the bending of a shell. In this case the conclusion is drawn 
that the effect of shear deformation is small and of the 
same order as that of other terms which are conventionally 
ignored. 59 pages. $2.00. 


STRESSES IN A LAP JOINT WITH ELASTIC ADHESIVE 
(L. C. Card No. Mic 58-824) 
Robert Eugene Sherrer, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Gerald Pickett 


A theoretical solution for the displacements and 
stresses in the adhesive of a lap joint loaded in tension is 
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presented. The solution is applicable for an anti-symmet- 
rical joint with arbitrary overlap, adhesive thickness, and 
plate thickness and for adhesive and plates of any arbi- 
trary combination of materials. Elementary theory of 
bending is used for the adhesive. The usual limitations of 
these theories apply to the solution. Numerical results 
and curves are included. 48 pages. $2.00. 


ENGINEERING, METALLURGY 


A STATISTICAL FORMULATION 
FOR CREEP OF METALS; 
OPTICAL PROPERTIES OF a-Al,O, SINGLE CRYSTALS 


(Publication No. 24,368) 


Junior Lamberti Bates, Ph.D. 
University of Utah, 1957 


Chairman: Henry Eyring 


Part I: A Statistical Formulation for Creep of Metals 











A statistical mechanical theory of plasticity involving 
the virial theorem and absolute reaction rate theory has 
been applied to the creep of metals. 





“ee . 0 
é= 3, sinh 55 


mM 


The local micro stress, 2go,,, , waS dependent upon the 


factors which were related to the deformation of the metal. 


2g0,, was found to be directly proportional to the tensile 
strength and to the internal residual stress and strain. It 
increased uniformly with the melting temperature, alloy 
content, cold- working and hardness. It was observed to 
decrease with recovery of cold-working. The temperature 
dependence was observed to be | 


220m = Ae B/T , 


B is found to change simultaneously with 2gom, how- 
ever, its effect upon the creep rate was much smaller. 
The activation energies were small whereas the entropies 
were large. 


Part II: Optical Properties of Al,O, Single Crystals 


The spectra of corundum (a-Al,O, ), ruby, blue sap- 
phire and golden sapphire are reported from 0.210 p to 
15 uw. In corundum, color centers are found in some crys- 
tals as received. They are also induced in corundum by 
x-rays and by heating in oxygen above 1300°C (see table 
which follows). 

The curves of optical density versus oxygen heating 
time for both 260 my and 204 mp bands are decomposed 
into saturable and linear components with activation ener- 
gies of 21 kcal./mole and 60 kcal./mole, respectively. 
The oxygen induced bands are removed with an activation 
energy of 24 kcal./mole by heating in hydrogen, but are 
not affected by nitrogen. 


Band (muy) Source Concentration (No. /cm’*) 














as received (variable) ..... 
oxygen induced 

as received (variable) 
oxygen induced 

oxygen induced 


Triangular etch pits about one micron across, corre- 
sponding to individual edge dislocations, have been ob- 
served in aluminum oxide single crystals after about five 
minutes’ immersion in boiling ortho-phosphoric acid. The 
technique is described, and typical photomicrographs 
shown of the etched surface after flame polishing, defor- 
mation, and at various stages of polygonization. 

66 pages. $2.00. Mic 58-4668 


THE MECHANISM OF THE ALLOTROPIC 
TRANSFORMATION IN HIGH-PURITY IRON 


(L. C. Card No. Mic 58-521) 


Erwin Eichen, Ph.D. 
The Ohio State University, 1957 


A study of the mechanism of the allotropic transfor- 
mation in high-purity iron was undertaken because of the 
lack of agreement which exists as to the basic mechanism 
for this transformation. 

- A survey of the literature on this subject showed that 
there are two proposed mechanisms by which this trans- 
formation could take place: (1) nucleation and growth and 
(2) a codperative shearing mechanism. An evaluation of 
the criteria previously used for distinguishing between 
these mechanisms was made, and it was found that none of 
them was general enough to be acceptable. It was there- 
fore necessary to formulate a criterion which would be 
completely general and unequivocal. The criterion ar- 
rived at was based on the movement of the interface be- 
tween the metastable and stable phases. [If the interface 
moves continuously, it is indicative of a nucleation and 
growth mechanism, whereas if the interface moves dis- 
continuously, it signifies a codperative shearing mecha- 
nism. 

With this criterion in mind, the various experimental 
techniques used to study allotropic transformations in 
metals were considered. Of the ten methods considered, 
only two appeared to be fruitful techniques for the discern- 
ment of the basic mechanism of the allotropic transforma- 
tion in high-purity iron. The method finally chosen was 
thermionic emission microscopy. 

A thermionic emission microscope was designed and 
constructed. A method for taking high-speed motion pic- 
tures at 64 frames per second was developed. The method 
of analysis chosen was the measurement of the movement 
of the interface between the gamma and alpha phases over 
a large number of consecutive frames. This was done by 
making enlargements of each frame of the motion picture 
film and making the measurements on these enlargements. 
Two sequences of film showing the gamma to alpha iron 
transformation at two different degrees of undercooling 
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were analyzed. The fact that in both of these sequences 
the movement of the interface is definitely discontinuous 
points to a shear mechanism. It was also noted in the se- 
quence taken with the greater degree of undercooling that 
the average individual shear length is longer and the aver- 
age rest period between consecutive shearing movements 
is shorter. 

Two conclusions can be drawn from this work: (1) the 
basic mechanism of the allotropic transformation in high- 
purity iron is a coéperative shearing mechanism and (2) the 
length of the shear path increases and the duration of the 
rest period between shears decreases as the degree of 
undercooling increases. 

It is suggested that the consideration of both the funda- 
mental mechanism of the allotropic transformation (a 
shear mechanism) and the precipitation of cementite from 
the matrix (a nucleation and growth mechanism) will lead 
to a unified theory for the explanation of the effect on the 
hardenability of steel of all the alloying elements. 

187 pages. $2.45. 


HYDROGEN INDUCED BRITTLE FRACTURE 
IN ALLOY STEEL 


(Publication No. 24,809) 


Carl Robert Garr, Ph.D. 
Case Institute of Technology, 1957 


Any stress or combination of stresses regardless of 
their origin, may fulfill the requirement for brittle frac- 
ture in hydrogen impregnated steel. The nature of the 
stress will dictate the nature of the fracture, both with re- 
spect to size and distribution. Transformation micro- 
stresses in hydrogen impregnated heavy steel sections 
will produce the conventional flake patterns familiar to the 
forging industry. Applied stresses on hydrogen impreg- 
nated high strength steel components will produce the con- 
ventional static fatigue failure familiar to the aircraft in- 
dustry. Hence, these two hydrogen dependent phenomena 
differ primarily in the stress requirement for fracture. 

The phenomenon of hydrogen induced fracture in alloy 
steel is determined by two independent variables; hydro- 
gen content and stress and a third dependent variable: 
namely, time under stress. Thus flake formation as well 
as static fatigue in high strength steels is dependent on 
these three variables. In view of the results of this in- 
vestigation, it may be said that flaking and static fatigue 
(delayed failure) are not uniquely different metallurgical 
problems but are variations of the same phenomenon. 

51 pages. $2.00. Mic 58-4669 


AN ELECTROCHEMICAL STUDY 
OF PITTING CORROSION IN STAINLESS STEELS 


(L. C. Card No. Mic 58-530) 
Norbert Dennis Greene, Jr., Ph.D. 
The Ohio State University, 1957 


The purpose of the investigation was to study the fund- 
amental mechanisms involved in the pitting corrosion of 





stainless steel alloys. This was accomplished by the use 
of artificial pit specimens, which consisted of two electri- 
cally insulated electrodes set in the surface of a plastic 
mount. During testing, the artificial pit specimens were 
immersed in a corrosive electrolyte and connected to an 
electrical circuit which permitted short circuit current 
and polarization measurements. In size, appearance, and 
behavior the pit specimens were almost identical with 
actual corrosion pits. Most of the experiments were di- 
rected toward the pitting attack of 18Cr-8Ni stainless steel 
in ferric chloride solutions. Ferric chloride was also 
used as a basis for comparing the pitting tendencies of 
other media. 

Pitting corrosion was observed to be a highly complex, 
time-dependent electrochemical phenomenon. It was im- 
possible to define or describe pitting attack by ordinary 
polarization or corrosion diagrams, since the electro- 
chemical characteristics of the system changed rapidly 
with time and current flow. It was necessary to use a se- 
ries of instantaneous polarization diagrams to character- 
ize pitting corrosion. During the progress of pitting at- 
tack all types of electrochemical control were observed. 
Indeed, the concept of electrochemical control becomes 
quite meaningless when applied to this type of corrosion. 
A new concept of electrochemical action during pitting, 
based on the mixed potential theory, has been proposed. 
The concept of the autocatalytic nature of pitting corrosion 
was experimentally verified and extended. Pitting corro- 
sion was observed to produce self-stimulating electro- 


chemical changes at both anode and cathode areas. 


The acid theory of pitting corrosion, the most gener- 
ally accepted theory, was not supported by the results of 
this investigation. The highly acidic conditions within pit 
cavities appeared to be an effect rather than the cause of 
pitting corrosion. Evidence of ion screening at pit sites 
was experimentally observed for the first time. Appar- 
ently, the pitting tendencies of the halide ions are largely 
due to their ability to prevent the entry of inhibiting ions 
and dissolved oxygen into the pit anode. 

Pit growth on 18Cr-8Ni stainless steel surfaces was 
measured and characterized for the first time. In ferric 
chloride solutions the corrosion rate at a pit site was in- 
itially very erratic. Pits often became inactive during this 
early growth period. During the later stages of pit growth, 
pit corrosion rate steadily increased with time. The pit 
specimens demonstrated phenomenal increases in corro- 
sion rates with time. 

The factors affecting pit growth were determined. In- 
creasing the ferric chloride or ferric ion concentrations 
markedly increased pit growth rate. Pit growth was pri- 
marily controlled by the amount or concentration of chlo- 
ride ions contained within the pit cavity. The concentra- 
tion of chloride ion in the electrolyte had relatively little 
effect on pit growth. Sulfate and perchlorate ions did not 
support the pitting attack of 18Cr-8Ni stainless steel. In 
ferric chloride there was negligible interaction between 
two closely spaced, isolated pit sites. Interactions be- 
tween pit sites occurred only on densely pitted surfaces. 
Nitrate ion, an inhibitor of pitting attack in ferric chlo- 
ride, only inhibited the onset of pit growth and did not re- 
tard the attack within growing pits except when present in 
very high concentrations. Nitrate additions actually stim- 
ulated the growth rates of growing pits. 

An integral part of the investigation was the critical 
analysis of the most important literature in the field pub- 
lished during the last thirty-five years. 237 pages. $3.10. 
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PHASE RELATIONS AND SOME THERMODYNAMIC 
PROPERTIES OF THE ZINC-ZIRCONIUM SYSTEM 


(L. C. Card No. Mic 58-1047) 


Gerald Raymond Kilp, Ph.D. 
Iowa State College, 1957 


Supervisor: Premo Chiotti 


The phase relations of the zinc-zirconium binary sys- 
tem have been studied at one atmosphere pressure and at 
pressures up to ten atmospheres. Five compounds corre- 
sponding to the stoichiometric formulas ZrZn, ZrZn,, 
ZrZn3, ZrZng, and ZrZn,, were observed. All of the com- 
pounds with the exception of ZrZn, undergo peritectic re- 
actions when held under pressures greater than one at- 
mosphere. The ZrZn, phase apparently melts congruently 
when heated above 1180°C under pressure. The peritectic 
decomposition temperatures for ZrZn, ZrZn,, ZrZn,, and 
Zr Zni4 were determined to be very near 1110, 1100, 750 
and 545°C respectively. The compound ZrZn, apparently 
undergoes a change of state near 900° C, but the nature of 
the change was not determined. 

Determinations of the equilibrium partial pressure of 
zinc vapor Over a range of temperature for a number of 
zinc-zirconium alloys were made by use of a dew-point 
method. From these data, the boiling points of the alloys 
were obtained. The vapor pressure data from the phase 
regions containing only solid phases were used to obtain 
expressions for the standard enthalpy of formation, stand 
ard free energy of formation, and standard entropy of for 
mation as a function of temperature for the five interme- 
tallic phases. These expressions were used to calculate 
the thermodynamic quantities at several temperatures. 

107 pages. $2.00. 


A CRITICAL EVALUATION OF SOME FACTORS 
AFFECTING RESIDUAL STRESS 
IN ELECTRODEPOSITED METALS 


(L. C. Card No. Mic 58-597) 


Joseph B. Kushner, Ph.D. 
Lehigh University, 1957 


In this study an attempt is made to determine the rela- 
tionship between some possible causal factors and residual 
stress in electrodeposited metals. The procedure followed 
is to determine residual stress under fixed conditions of 
temperature, current density and composition of electro- 
lyte, by means of the author’s Stresometer. * 

In the first section, the relationship between residual 
stress and deposit thickness is studied. It is suggested 
that the following empirical equation be used to express 
the relationship: S, = A+ B e~*t, where S, is the average 
stress at deposit thickness t, A is a constant (the equilib- 
rium stress), B is a constant and k is a constant. Based 
on this equation, a logical method for comparing stressed 
deposits is proposed. 

In the second section, the affect of the cathode film is 
studied. First, the affect of anions is considered. Nickel 
plating baths 1M in nickel and .5M in boric acid were 
made up using a series of different anions. These were 





compared at a current density of 30 ASF and a temperature 
of 25°C. The chloride bath shows the highest residual ten- 
sile stress and the sulfamate, the lowest. Surprisingly the 
bromide bath shows relatively low stress and gives good 
deposits; it may have commercial possibilities. The ef- 
fect of low temperatures on stress was also studied in this 
section. A nickel sulfamate bath at 1.4 C, shows very high 
residual stress and very low cathode efficiency. Also 
studied was one low current density, namely .30 ASF. The 
residual stress at this low current density is high and the. 
current efficiency is low. 

The effect of contaminants and addition agents was also 
studied in connection with the cathode film. The effect of 
ferric sulfate on a Watts nickel bath, saccharine on a 
nickel fluoborate bath, and thiourea on a copper sulfate 
bath, was determined. A mechanism for the action of 
stress reducing agents is suggested. 

In the third section, the role of the metal substrate as 
it affects residual stress, is studied. Considered first is 
surface cleanliness and adhesion. Stress-thickness curves 
show distinctly different results for a stainless steel disc 
improperly cleaned then properly cleaned, prior to elec- 
troplating. A method for comparing surfaces with regard 
to preparation and adhesion is suggested. 

Surface roughness, in terms of finish, has a small ef- 
fect on residual stress as shown by tests on variously 
finished copper surfaces. Grain size effects are studied. 
Grain size has a definite effect. The larger the grain size, 
the farther is the region of maximum stress (or strain) in 
the deposited metal pushed away from the interface. This 
holds for deposits both in tensile and compressive stress. 
A reason for this behaviour is suggested. 

The nature of the basis metal (lattice parameter) is 
important. Nickel which has a smaller lattice parameter 
than copper is deposited normally in tensile stress on 
copper and vice versa. 

In the fourth and final section, the stress after effect 
is studied along with the effect of hydrogen absorption. A 
mechanism for the after effect is suggested based on elec- 
trochemical considerations. 

Based on the author’s results and an examination of the 
literature, a theory is proposed for the cause of stress, in- 
volving lattice registry at the interface and the behaviour 
of the water molecule in plating baths. 123 pages. $2.00. 


*U .S. Patent Serial #402 ,466. 


THE ROLES OF FERRITE AND TITANIUM 
IN THE STABILIZATION OF 18Cr-8Ni 
CAST STAINLESS STEELS 


(Publication No. 25,412) 


Admiral Arnold Watts, Ph.D. 
The Ohio State University, 1952 


An investigation was conducted to determine the effects 
of titanium and of delta ferrite on the resistance of cast 
18Cr-8Ni stainless steels, with Ti/C+N ratios ranging 
from 2.7 to 15.7, to intergranular corrosion. Both com- 
mercial and experimental alloys were used in this investi- 
gation. The ferrite content of the latter alloys was varied 
by changing the compositions of chromium and of nickel. 
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The effects of titanium and of ferrite were determined by 
means of corrosion and physical tests, magnetic determi- 
nations, metallographic examination, x-ray and chemical 
analyses of extracted residues, and electron microscope 
studies. In general, test specimens were given a solution 
heat treatment at 2175°F, a stabilizing heat treatment at 
1700°F, and sensitizing treatments for two hours at 1200°F 
and for 48 hours at 1035°F. Sigma phase formation in 
these alloys was studied by means of 500 hour heat treat- 
ments at the sensitizing temperatures. 

The results of the investigation reveal that the inter- 
granular corrosion of 18-8 Ti castings by acid media is 
due to the rapid formation of sigma phase at the sensitiz- 
ing temperatures. This finely distributed sigma can cause 
an intergranular type of attack by both the boiling nitric 
acid (Huey) and by the sulfuric acid-copper sulfate 
(Strauss) solutions. Intergranular attack by the Strauss 
solution was determined by means of a free bend test. In- 
tergranular corrosion is attributed to the local stresses 
set up in the matrix metal by the formation of small parti- 
cles of sigma phase, although chromium depletion may be 
a contributing factor. 

An electron microscope study of the residues of sensi- 
tized specimens prepared by digestion in bromine-ethanol 
solution showed that dendritic chromium carbides do not 
precipitate in 18-8 Ti castings. X-ray analyses of these 
residues failed to reveal reflections for chromium carbide 
(Cr,,C,), but sigma phase was identified. X-ray, chemi- 
cal, and spectrographic analyses of residues prepared by 
digestion in other acid media (sulfuric and hydrochloric 
acids) also showed that chromium carbides do not form in 
these steels. | 

Sigma phase formation is not excessive during short- 
time sensitization heat treatments (1200°F - 2 hours, and 
1035°F - 48 hours) if the Ti/C+N ratio is in the range from 
4.0 to 8.0, and if the alloys contain appreciable amounts of 
delta ferrite (greater than 10 per cent). For longer heat 
treatments (48 and 500 hours at 1200°F, and 500 hours at 
1035°F), massive sigma was observed in the micro-struc- 
ture, and formed rapidly in the grain boundary delta fer- 
rite. Sigma phase was identified by means of impact, 
magnetic (Magne-Gage), and x-ray determinations. 

Sigma in 18-8 Ti alloys is selectively attacked by boil- 
ing nitric acid, and causes high corrosion rates by expo- 
sure to this medium. Titanium carbo-nitrides precipitate 
preferentially at the grain and the austenite-ferrite bound- 
aries, and are also rapidly attacked by boiling nitric acid. 
These factors prevent the use of the Huey test as a de- 
pendable evaluation test for determining the susceptibility 
of 18-8 Ti steels to intergranular corrosion. 

A prior stabilization heat treatment is beneficial to the 
corrosion resistance of sensitized 18-8 Ti steels. The 
optimum heat treatment consists of four hours at 1700°F. 
Chemical analyses of residues of specimens heat treated 
at temperatures from 1700° to 2400°F show that all of the 
carbon and nitrogen are combined with titanium after four 
hours at 1700°F. Above this temperature, TiC is slowly 
dissolved, and the solution of this phase may be practi- 
cally complete at 2175°F. | | 

Wholly austenitic 18-8 Ti castings do not pass the 
Strauss-Bend test. This failure is due to a selective at- 
tack of the areas around the titanium carbo-nitrides. In- 
creasing amounts of delta ferrite increase the available 
volume for the precipitation of TiCN, and hence decrease 
the susceptibility to intergranular attack. However, sigma 





formation is more rapid in the duplex alloys owing to the 
segregation of sigma-forming elements in the delta ferrite 
phase. 

The rapid formation of sigma in these cast alloys at 
1035° and 1200°F is believed to be abnormal and may be 
associated with the presence of the titanium carbide phase. 
The selective attack of the areas around the TiC particles 
in sensitized specimens indicates a reaction between the 
TiC and the matrix metal during sensitization treatments. 
The nature of this reaction is unknown, but the end product 
appears to be sigma. Sigma formation may be explained 
by assuming that any chromium carbides which may form 
during sensitization immediately react with the titanium 
in solid solution to produce TiC and local areas enriched 
in chromium. These chromium enriched areas cause the 
rapid nucleation of sigma. Conversely, the formation of 
such areas enriched in chromium may produce adjacent 
areas depleted in chromium, and hence may leave the 
steel in a sensitized condition. 

250 pages. $3.25. Mic 58-4670 
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A STUDY OF FACTORS AFFECTING 
THE STRENGTH AND DUCTILITY 
OF WELD METAL IN CARBON STEEL 


(L. C. Card No. Mic 58-844) 


Clarence Marvin Wayman, Ph.D. 
Lehigh University, 1957 


For its comparatively mild composition, weld metal is 
often stronger than the base metal it joins. Particularly 
the yield strength and yield ratio of weld metal are higher 
than would be expected for the composition. 

An investigation was conducted to determine what fac- 
tors are responsible for the strength and ductility of weld 
metal in plain carbon steel. Welding processes, welding 
variables, and metallurgical variables were studied. 

Early experimental work shed qualitative light on the 
deleterious nature of porosity. All-weld-metal tensile 
specimens revealed that although the strength was not 
markedly affected, the presence of porosity caused a seri- 
ous loss in ductility. 

A study of welding variables for both the shielded- 
inert-gas metallic-arc and submerged-arc processes 
showed that for welds of similar composition, changes in 
welding conditions caused similar trends in properties, 
hence the properties were independent of the process. 

Single pass welds were stronger and less ductile than 
multipass welds. As additional passes were made, the as- 
cast underlying structure was recrystallized, and the 
strength of the weld metal decreased. 

The effects of variations in current, voltage, and travel 
speed could be considered as changes in one variable, the 
energy input. Stronger, less ductile welds were produced 
at low values of energy input, while at high energy inputs 
the inverse was true. The change of a given property with 
energy input was not linear, and was more pronounced at 
low values of exergy input. 

Little change in mechanical properties came about 
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after preheating at temperatures as high as 800°F. A 
Slight softening of the weld metal occurred, but the effect 
was relatively mild. 

Specimens were stress-relieved for various times at 
1200°F. Softening occurred with increased time at 1200°F, 
but even after 570 hours, complete softening (comparable 
to annealed material) did not occur, and the yield strength 
and ratio remained relatively high. 

Typical weld metal cooling curves were obtained by 
means of an X-Y recorder, and showed that the weld metal 
cooled from the liquid condition through the austenitic 
range in about four seconds. This cooling rate is milder 
than an oil quench and nearly parallels that obtained when 
a small (0.300” diameter) bar is austenitized at a high 
temperature and cooled in a jet of compressed air. 

Synthetic heat treatments on weld metal bars produced 
the intrinsically high ultimate strength of weld metal, but 
the yield strength and yield ratio were always lower than 
that found in weld metal cooled naturally in a joint. 

The effect of weld metal carbon content was determined 
by depositing weld metal in ingot iron, A212 steel (0.25% 
carbon), and eutectoid steel. The yield strength and ulti- 
mate strength increased with carbon content, and the yield 
ratio decreased slightly but was nevertheless high at all 
carbon levels. 

Several series of lower restraint welds were produced 
by varying the width and thickness of the base metal. Al- 
though these less-restraint welds were cooled differently, 
the characteristically high yield strength, ultimate 
strength, and yield ratio persisted. It was found by meas- 
urement that considerable amounts of restraint are im- 
posed on weld metal regardless of the base plate dimen- 
sions. . 

Other experimental welds were made in a water cooled 
copper base plate similar in design to the steel plates used 
throughout the experimental work. The heat was extracted 
from these welds quite rapidly, so there was no cohesion 
between the copper base metal and the weld metal. These 
welds had comparatively low values of yield strength and 
yield ratio, so it could be concluded that the presence of 
plastic strain during the thermal adjustment and cooling is 
responsible for the intrinsic properties of weld metal. 

Samples of normalized weld metal having a low yield 
strength and yield ratio were prestrained various amounts 
at temperatures up to 1250°F, and it was learned that a — 
slight amount, less than one per cent, of prestrain could 
cause yield strengths and ratios like those found naturally 
in weld metal. The effects of prestrain were more pro- 
nounced at about 600°F, indicating that strain aging also 
contributes to the high yield strength and ratio. 

Data are presented to show that the effects of plastic 
straining during cooling holds for other arc weld metals. 
For example, in the case of stainless steel, plastic strain 
during cooling raises the yield strength and ratio, while in 
carbon steel welds, the strain and strain aging are both 
contributory. 145 pages. $2.00. 





THE STRENGTH AND DUCTILITY OF 
ELECTRODEPOSITED NICKEL COATINGS 


(Publication No. 24,047) 


Thomas John Whalen, Ph.D. 
The Pennsylvania State University, 1957 


The mechanical properties of electrodeposited-nickel 
coatings from the fluoborate bath were studied to deter- 
mine the influence of factors such as basis-metal prepa- 
ration, thickness and hydrogen content of the deposit, 
strain rate during the test, adherence between basis metal 
and coating on the strength and ductility of the coating. 
The stress and strain at fracture in the bulge test are con- 
sidered a measure of the strength and ductility of the de- 
posits. A pressure unit was constructed which supplied 
oil to the hydraulic bulge tester at a rate which produced 
a linear strain rate during the test. Samples of about ten 
specimens were used and the results of the mechanical 
tests were treated statistically. 

Deposits separated from the steel basis metal were 
found to have a slightly greater strength and greater duc- 
tility than deposits separated from copper basis metals. 
Coatings from cold-rolled basis metals, in general, had 
greater ductility and strength than the coatings from an- 
nealed basis metals. Results indicated that both the duc- 
tility and the strength increased with increase in thickness 
in the thickness range from 0.2 mil to 2.0 mil (1 mil 
= 0.001 inches). Strain rate had no consistent effect on the 
mechanical properties studied. Aging for several months 
at room temperature and treatments for ten days in 
vacuum reduced the strength and increased the ductility 
of 2.0-mil nickel coatings, but had no effect on the thinner 
coatings. In tests of the composites of nickel coatings in 
adhesive contact with annealed basis metals, the coatings 
were found to have greater ductilities than the coatings 
tested after separation from the basis metals. The duc- 
tility of electrodeposited nickel coatings was greatly re- 
duced after the coatings were surcharged electrolytically 
with hydrogen. Prestrain and recovery treatments raised 
the stress-strain curve of carefully annealed nickel-sheet 
materials. 

The importance of the different factors studied and 
their relation to the variables encountered in the evalua- 
tion of nickel electrodeposits is discussed. 

80 pages. $2.00. Mic 58-4671 


ENGINEERING, SANITARY & MUNICIPAL 
METABOLIC ACTIVITY OF MICROORGANISMS 
IN TRICKLING FILTERS 
(Publication No. 21,278) 
Ahmed Sami El-Naggar, Ph.D. 
Purdue University, 1957 
Major Professor: D. E. Bloodgood 


This research was undertaken in an effort to yield 
some information on the metabolic activity of the organ- 
isms in trickling filters. 
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An experimental trickling filter was designed with 
media consisting of a single strand of 36-1 inch plastic 
balls which was attached to a trip balance through a mer- 
cury seal. The balls were housed in an air tight glass 
tube, thus making it possible to measure the metabolism 
of the filter slime. An electric device was designed to 
measure the oxygen absorbed in the apparatus. This de- 
vice was controled by a manometer in which water changed 
elevation between two electrodes, thus connecting an elec- 
tric circuit and causing a solonoid operated glass valve to 
admit a known volume of oxygen to the apparatus. The 
number of times the solonoid was actuated was recorded 
on a meter chart. 

The hydraulic properties of the apparatus were stud- 
ied from which the time of contact of the liquid with the 
balls was found to be inversely proportional to the liquid 
flow rate to the two-thirds power. 

The metabolism of the slime under continuous recircu- 
lation of sewage was studied from which the rate of oxygen 
absorption of the slime was found to be 50 ml./hour for 
the first four hours regardless of the characteristics of 
the sewage or the amount of slime present. The total 
amount of oxygen absorbed in ten hours of recirculation of 
19 liters of sewage was shown to depend upon the initial 
concentration of the sewage being circulated. 

From the study on the slime growth, it was found that 
the maximum accumulation of wet slime was 2.4 gm./sq. 
in. of filter media. 

In the metabolism studies of the slime under single 
passes of sewage over the media, two prediction equations 
were obtained in which the oxygen absorbed and the BOD 
removed were expressed as functions of eleven variables. 
These variables and the two equations are as follows: 


Oxygen absorbed (ml.) = 1249.47 + 3.15 (air tempera- 
ture °C) + 4.81 (sewage temperature °C) - .31 (slime 
weight, grams) - 400.37 (log,, flow rate, MGAD) 

- 75.88 (log,. contact time, seconds) - .04 (sus- 





pended solids, ppm) - .001 (dissolved solids, ppm) 
- .07 (initial BOD, ppm) + 2.83 (sewage volume, 
liters) - .08 (run time, minutes) - 24.30 (sewage, 


pH) 


BOD removed (ppm) = -150.64 + 7.77 (air temperature 
°C) - 3.67 (sewage temperature °C) + .12 (slime 
weight, grams) - 34.0 (log,, flow rate, MGAD) 

+ 68.82 (log, contact time, seconds) + .33 (sus- 
pended solids, ppm) + .01 (dissolved solids, ppm) 

+ .10 (initial BOD, ppm) + .30 (sewage volume, liters) 
- .08 (run time, minutes) + 2.04 (sewage pH) 


From the oxygen equation, the rate of oxygen usage 
was found to be 40.5 ml/hour for sewage of 300 ppm in- 
itial BOD, slime weight of 100 grams, flow rate of 1000 
MGAD, air temperature of 30°C and sewage temperature 
of 20°C. It was shown that by using the rate of .36 ml/ 
hour/sq. in. of slime surface for a volume of filter of one 
acre foot, the amount of oxygen required would be 1020 
cu.ft. or 5100 cu.ft. of air. The 19600 cu.ft. of air in an 
acre ft. of filter would be enough to supply the slime de- 
mand with oxygen for 3.84 hours. If only 25% of the oxy- 
gen in the acre foot of media was to be used for slime de- 
mand, the air in the acre foot would have to be changed 
every hour. 

The study on the metabolism of the slime when there 
was no sewage flowing over the balls, yielded a third 
prediction equation in which the oxygen absorbed was ex- 
pressed as a function of four variables as follows: 


Oxygen absorbed (ml.) = -1278.53 + 29.44 (air temper- 
ature °C) + 2.99 (slime weight, grams) + .73 (run 
time, Minutes) + 13.23 (loss in slime weight, grams) 


From this equation the rate of oxygen usage was found 
to be 37 ml/hour for a slime weight of 100 grams and air 
temperature of 30°C. 177 pages. $2.35. Mic 58-4672 
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A STUDY OF PHYSICAL-CHEMICAL 
CHANGES IN CONCENTRATED MILK 


(L. C. Card No. Mic 58-805) 


Roger Nicephore Giroux, Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Harold E, Calbert 


The use of ultra high temperature short time heat 
treatments of concentrated milk for the purpose of sterili- 
zation results in products with improved flavor and color. 
However, these processing treatments create problems 
that are associated with.either gelation or fat separation 
in the concentrated milks during prolonged periods of 
storage. 

To study the occurrence of gelation in concentrated 
milks a method has been developed to measure the appar- 
ent structural viscosity in this type of product. The time 
of flow measurements for unknowns as obtained with a 
modified Gardner mobilometer are converted to viscosity 
units by means of conversion charts prepared from cali- 
bration data as secured with standard liquids. 

Structural viscosity is destroyed upon agitation. To 
measure it any disturbance of the structure must be pre- 
vented. Thus the times of flow were measured directly in 
the cans of concentrated milk using a Gardner mobilometer 
plunger of proper design for which a conversion chart has 
been prepared covering a range of viscosity between 50 and 
15000 centipoises. 

To evaluate the stability of the milk fat emulsion a new 
test is described. The milk is centrifuged to accelerate 
the migration of the fat. Top and bottom portions of the 
centrifuged sample are withdrawn directly into Paley type 
Babcock fat test bottles. The fat content of these portions 
is determined by the B.D.I. fat test. The results expressed 





in terms of the fat emulsion stability index represent the 
difference in the percent fat content between the top and the 
bottom portions of the centrifuged sample. This test is 
proposed to determine the efficiency of homogenization, 
and to predict the behavior of a concentrated milk sample 
toward fat separation upon storage. 

A gravity fat separation test to measure the actual fat 
separation in a concentrated milk sample is also de- 
scribed. This test being essentially tne latter part of the 
above test. 

To study the solids suspension stability, the American 
Dry Milk Institute Solubility index test has been applied to 
the concentrated milk, to obtain information as related to 
soiubility, solids suspension stability, and palatability. 

To understand the effect of numerous factors involved 
in the heat stability of concentrated milk, a procedure 
called the accelerated gelation-flocculation test is pro- 
posed. It consists of subjecting sealed tinned cans of the 
concentrated milk to quiescent heating in a boiling water- 
bath for varying times, and plotting the apparent viscosity 
measurements results vs. the times of heating. The typi- 
cal curve thus obtained has been divided in three proc- 
esses. 1.- Gelation including gel built-up, maximum gel, 
and gel break-down or early flocculation stages. 2.- Floc- 
culation including early flocculation and flocculation stages. 
3.- Caramelization. 

The application of this test to experimental batches of 
concentrated milk has served as a guide in improving the 
processing procedures for the preparation of a more Satis- 
factory product of this type. From the various processing 
procedures tried, there are some indications that gelation 
in concentrated milk could be inhibited upon storage by 
bringing the milk to a point beyond the maximum gel stage 
where the gel is irreversible and then breaking it down by 
mechanical means. 219 pages. $2.85. 
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NEWARK, OHIO, AND ITS ENVIRONS: 
A GEOGRAPHIC EVALUATION 


(L. C. Card No. Mic 58-721) 


William Norman Harris, Ph.D. 
The Ohio State University, 1953 


Newark both serves and dominates an area whichcovers 
875 square miles and includes Licking County and parts of 
Franklin, Delaware, Coshocton, Knox, Fairfield, Perry, 
and Muskingum counties. The city is located approxi- 
mately 33 miles east of Columbus in the eastern extremity 
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of the Central Lowland province. Its site is the junction 
of the North Fork, Raccoon Creek, and Licking River, six 
miles west of the Wisconsin glacial boundary. 


Natural Setting 


Glaciation has influenced the physiography of the west- 
ern two-thirds of the Newark Area. Old lacustrine plains 
can be traced at different elevations, leaving in places 
four well-marked terraces. Well borings indicate that a 
lake of considerable size must have covered a large por- 
tion of this surface during the latter part of the glacial 
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period. The outstanding landscape feature of the region is 
the old “Newark Valley” along which many of the present 
transportation routes are located. Complexities of the 
local drainage pattern were evolved in relation to the drain- 
age system of the Ohio River as it developed through four 
major erosion periods: Teays Stage, Deep Stage, Post- 
Illinoian Stage, and Post-Wisconsin Stage. 

Soils of the Newark Area are grouped into two major 
divisions: (1) those which have developed from glacial ma- 
terials and which are calcareous, and (2) those which have 
developed from weathered shale and sandstone and which 
are acid. Crop yields show that the glacial soils are gen- 
erally the more productive. 

Dominant vegetation associations of the area include: 
(1) the deciduous swamp forests, with species of American 
elm, black ash, soft maple, bur oak, shellbark hickory, 
white ash, and honey locust; (2) the beech and maple as- 
sociation; (3) the oak-chestnut association; and (4) the 
mixed mesophytic, which comprise a mixture of many spe- 
cies, including chestnut, yellow poplar, northern red oak, 
white oak, and hemlock. 

The climate of the Newark Area is Humid Continental, 
long summer phase. Rainfall is sufficient for the normal 
growth of crops although marked differences may occur in 
moisture content of soils having similar amounts of pre- 
cipitation. | 


Occupancy of the Land 


There was a steady influx of settlers of the Newark 
Area from the date of the first permanent settlement in 
1798. Early settlers were a heterogeneous group which in- 
cluded farmers from Virginia and Pennsylvania as well as 
factory workers from Connecticut and Maryland. Many 
came from a fairly well-developed town and money econ- 
omy and had to adjust themselves to the more primitive 
conditions of self-sufficiency in an isolated village economy 
or a rural setting. : 

Settlement of this region has been divided into three 
periods: (1) rapid rural growth, 1810-1850; (2) movement 
to the urban centers, 1850-1900; and (3) increasing urban 
concentration of settlement, 1900-1950. During the first 
period Newark grew rapidly from a village of 200 inhabit- 
ants in 1810, to a flourishing town of 3,654 in 1850, and the 
population of the Newark Area increased from 3,852 to 
38,846. By 1900 the areas of greatest population density 
had encompassed the city and extended into the valleys of 
the Raccoon, Licking, and North Fork. During this second 
period the population of the city rose from 3,691 in 1850, 
to 18,157 in 1900, while the total for the area increased 
from 38,846 to 47,070. Movement to the urban center is 
indicated in the general leveling-off of the total population. 
Perhaps the outstanding change in the settlement pattern 
of the 1900-1950 period was the growth of the trade center 
and its associated urban-rural fringe, particularly in the 
Newark Valley. The city showed an increase from 18,157 
in 1900, to 34,275 in 1950, while the trade area showed a 
population gain of from 47,070 in 1900, to approximately 
90,000 in 1950. 


Transportation in Transition 


The evolution of transportation in the Newark Area has 
been correlated with the general development of transpor- 
tation in Ohio. Three means of transport have been ex- 





amined and evaluated: (1) highways, (2) canals, and (3) 
the railroads. 

Ohio’s highway development may be divided into four 
stages: (1) period of state construction, 1804-1844, (2) 
period of private turnpikes and plank roads, 1850-1865, 
(3) period of local assessment, 1845-1885, and (4) period 
of construction by general assessment, 1870-1900. Prop- 
erty taxes continued as the principal source of Ohio’s 
highway funds until the early 1930’s when gasoline taxes 
and other motor vehicle imposts became predominant. In 
recent years three-fourths of all highway revenues have 
been derived from motor vehicle taxes and gasoline taxes. 

A lack of effective transportation facilities had kept 
prices of local farm products low for many years. Many 
of Newark’s inhabitants believed that a cheap means of 
transport, such as that afforded by an inland waterway, 
would loosen their bonds of isolationism and enable them 
to expand their market accessibility. The new era of hope 
came with the construction of the Ohio Canal in 1825. Al- 
though the “golden age” of Ohio’s canals had ended by 
1855, the canals not only were influential in the establish- 
ment and development of many industries but also gave 
accessibility to markets for surplus products. Cessation 
of canal operations was a bitter blow to the Newark Area 
for the region could not maintain the interregional com- 
merce it had anticipated. 

Newark’s first railroad, the Columbus and Lake Erie, 
was chartered in 1845 and extended to Mansfield where it 
joined the Mansfield and Sandusky City road, opening a 
connection with Lake Erie. East-west routing was not to 
be denied, however, for the city’s second railroad, the 
Central Ohio, extended from Columbus to Bellaire. In 
1873 this company came under the control of the Baltimore 
and Ohio and today is one of the important east-west lines 
through the area. The third railroad to pass through 
Newark was known as the Pittsburgh, Columbus, and Cin- 
cinnati. In 1867 the company was reorganized under the 
name “Pan Handle” and was then leased to the Pennsyl- 
vania Railroad. Last of the railroads through the area 
was completed in 1870. This railroad, then called the At- 
lantic and Lake Erie, met the usual fate of new roads and 
was absorbed by a larger company, the Ohio Central, 
which at present is a division of the New York Central 
system. 


The Development of Agriculture 


Agriculture of the Newark Area has been divided into 
four stages of development: (1) a period of self-suffi- 
ciency, 1800-1840; (2) the transitional period, 1840-1860; 
(3) farming--a business, 1850-1900; and (4) agriculture 
in a period of industrial growth, 1900-1950. 

Lack of capital, scarcity of labor, and an abundance of 
cheap land, with almost no market for the plentiful crops 
--these were the economic conditions faced by the pioneer 
farmers of the Newark Area. High cost of labor was a 
constant deterrent to the local farmer. Farm labor was 
essentially that of the family itself, with exceptional jobs, 
requiring a larger working force, oftentimes being done 
on the “exchange of work” basis. Although crop selection 
and domestication of animals were essentially for the 
basic family needs, certain items of high value, such as 
flour, pork, whiskey, and tobacco were shipped to New 
Orleans and the eastern seaboard markets as transporta- 
tion became available. Corn was the first crop on the 
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newly cleared land and was the chief support of the early 
settlers. Wheat was the cash crop of the area; in fact, 
until 1850 Licking County was a part of Ohio’s major wheat 
producing region. 

The transition to commercial agriculture was not easily 
accomplished, for certain factors tended to restrict any 
radical changes from the more conservative methods of 
farming. Among these were a general lack of business ex- 
perience on the part of the farmers, a shortage of working 
capital, and the tendency by many to invest in other enter- 
prises than farming when and if surplus funds became 
available. Although the Ohio Canal was short-lived as a 
mode of transportation it was, to a great extent, respon- 
sible for the greater accessibility which was conducive to 
the commercialization of agriculture in this region. 

The period of industrial growth, 1900-1950, was a period 
of rapid urbanization. Thus although heavy demands were 
imposed on the farmer, his opportunities were many. For- 
tunately, the increased use of power machinery not only 
reduced his labor requirements but increased his output 
by fully 40 per cent. 

A survey of the present cropping systems of the Newark 
Area was accomplished by a reéxamination of the major 
soil groups and their relationship to the crop production. 
Average yields on the Alexandria silt loam for hay range 
from one and one-half tons an acre; for corn, from 60 to 
85 bushels; for wheat, from 10 to 30 bushels; and for oats, 
from 40 to 70 bushels. Farming activity on the Alexandria 
is below that of former years. Deterrent factors are the 
scarcity and high cost of farm labor. Corn, wheat, and 
oats occupy the largest acreage of cultivated land on the 
Cardington silt loam. More than 50 per cent of the cleared 
land is in pasture and hay. Although the Marengo silt loam 
is one of the best corn soils, it is often planted to oats and 
wheat as part of the crop rotation. If the land is properly 
drained corn production may run as high as 100 bushels to 
the acre. 

East of Newark agriculture is not so extensive, for un- 
favorable relief has limited farming activities. The most 
practical use of the land in this region is for timber and 
pasture. 

Soil fertility, ease of cultivation, and favorable surface 
conditions have promoted higher yields on the Chenango 
silt loam, with corn producing 50 to 75 bushels an acre, 
wheat 15 to 30 bushels, oats 25 to 40 bushels, and hay ap- 
proximately one and one-half tons. Farms in this area are 
generally prosperous and well-managed. 

Although occupying but six per cent of the.total Newark 
Area the soils of the alluvial floodplains, such as the 
Chagrin silt loam, are important agriculturally because of 
their fertility. Corn yields ranging from 75 to 100 bushels 
to the acre are common. However, frequent inundations of 
the floodplains may favor or limit productivity of these 
soils, depending on the timing and severity of the floods. 

Newark’s location on the eastern edge of the Corn Belt 
and at the boundary between the Central Lowland and the 
Appalachian Plateau has encouraged many farmers to ex- 
tend the cultivation of corn to soils not suited for the crop. 
This situation may be applied to wheat and oats as well. 
Hence, the marginal location of this region necessitates a 
careful method of planning the individual farm rather than 
an acceptance of a prevalent system of agriculture in 
either the Corn Belt proper or the Appalachian Highland. 





Industrial Development of the Newark Area 


Newark’s early industries, grist-mills, saw-mills, 
distilleries, and iron foundries reflected the immediate - 
needs of the settlers as well as their dependence upon the 
local environment for raw materials. Agriculture was by 
far the leading industry, and its success was responsible 
for the introduction and location of a considerable number | 
of early manufacturing establishments. 

During the period of the slow growth of manufacturing, 
1860-1940, Newark became industrially stagnant. Avail- 
ability and development of local natural resources were 
Significant factors of plant location, especially during the 
first half of this period. Natural gas served as an induce- 
ment for the Everett Glass Company, the A. H. Heisey and 
Company, and the Wehrle Stove Foundry to locate in the 
city at this time. Coal was shipped into the region from 
the productive fields of eastern and southeastern Ohio 
counties. Ground water resources in the glacial-filled 
valleys are good. 

Approximately 13,412 people are employed in the manu- 
facturing and industrial services of the Newark trade area. 
Of the total urban population, estimated at 34,275 by the 
1950 census, 36 per cent were gainfully employed in seven 
industrial groups: manufacturing, transportation and 
utilities, wholesale and retail trade, service industries, 
mining and quarrying, contract construction, and finance, 
insurance, and real estate. In number of employees the 
most prominent manufacturing activities are those pro- 
ducing fiberglas, table glassware, and prismatic glass 
products, but those activities associated with metal prod- 
ucts rank a close second. 

Approximately 3,200 people are employed in the 20 
factories of southwest Newark. More than two-thirds of 
these are associated with metal goods. No other section 
of the city is represented by such a diversity of products. 
Here is Newark’s second largest plant, the Newark Stove 
Company, which employs over a thousand people producing 
stoves, vertical heaters, and electric roasters for the 
Sears, Roebuck and Company. Perhaps the plant which has 
had the most spectacular development during the World 
War II and post-war years is the Kaiser Aluminum and 
Chemical Corporation, a “war-baby” purchased from the 
War Assets Administration in 1949 and now producing 
aluminum wire and cable. Recently construction has be- 


gun on a government-owned plant which will manufacture 


aircraft parts for the United States Air Force. Pre- 
sumably aluminum will be used and the Kaiser Corpora- 
tion will operate the facility. Timken-Detroit Axle Com- 
pany’s selection of Newark as a site for its new division 
closely follows recommendations of the government re- 
garding dispersal of manufacturing activities. Its entire 
output will be for defense, particularly units for the all- 
important “six-by-six” all-wheel drive trucks. 

Although containing but three of the city’s 31 major in- 
dustries, the northern industrial district is conspicuous 
in total number of persons employed. Here is the Owens- 
Corning Fiberglas Company, employers of approximately 
2,600 workers and producers of insulation for home ap- 
pliances and building construction. 

Only 700 persons are employed by industries of the 
eastern section of the city; yet this is perhaps the most 
homogeneous collection of factories, for two of the three 
major plants are associated with glass products. Heisey 
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Company, with an employment of from 500 to 600 people, 
reports an output of 300,000 barrels of table glassware an- 
nually. The Holophane Glass Company, with an employ- 
ment of 220, reported a production of 8,000 pieces of pris- 
matic glass daily in 1950. 

Other industries which have located in Newark during 
the post-World War II period are: the Larson Manufactur- 
ing Company, the Kilgore Manufacturing Company, Western 
Products, Inc., and Westinghouse Electric Corporation. 
Each reports market and labor as the significant factors 
of industrial location. 


Conclusions 


A geographic evaluation of Newark and its environs is 
in essence a study of an economy in transition. In this re- 
spect it is like a score or more of small cities in the 
northern half of Ohio. 

Although agriculture remains an important part of the 
total economy of the Newark Area it is no longer dominant. 
The contrast between the glaciated and unglaciated parts 
of the region is becoming more pronounced as agriculture 
becomes better adjusted to its environment, both natural 
and economic. Balanced cropping programs, such as those 
developed in cooperation with the Soil Conservation District 
advisers and adopted by more than 500 of the Licking 
County farmers, have facilitated this adjustment. 

Mixed farming yielded to general farming with live- 
stock and dairying as increased urbanization and indus- 
trialization have provided new opportunities for the farmer. 
The dairying speciality is in response to the increased ac- 
cessibility to Columbus, now in the process of industriali- 
zation. This growing Columbus market is making special- _ 
ized agriculture more attractive than is the growth of the 
immediate Newark Area. This situation may in time tend 
to reduce the attraction of relatively low-wage factory em- 
ployment to the farm youth. 

The industrial economy of the Newark Area today shows 
no representatives of processors of farm products, local 
timber, or local minerals, with the exception of some 
Black Hand sand for the glass plants. Industries of this 
area are still predominantly of local origin and managed 
by local entrepreneurs. 

The government-built plant of World War II has been 
converted to peacetime use. The Kaiser Aluminum and 
Chemical Corporation took over the city’s single war-plant 
facility. This choice was made because of the available 
labor and accessibility, plus the fact that the national struc- 
ture of the Kaiser Corporation seemed to make this a de- 





sirable location. These same two factors were likewise 
attractive to Timken-Detroit Axle Company in carrying 
out its functional decentralization policy of establishing a 
branch plant within the permissive range of the parent fac- 
tories. These industries in turn have become attractive 

to other manufacturers. Accessibility and factory space 
have brought the Westinghouse Electric Corporation to 
Newark where it occupies a number of buildings vacated 
by the Pharis Tire and Rubber Company. 

It would seem, therefore, that Newark is representative 
of the recentralization of manufacturing in Ohio, induced 
largely by the desire to secure a little cheaper and a more 
peaceful labor force. Newark’s size and accessibility have 
enabled the city to participate in this recentralization of 
industry. Newark lies midway between the producers of 
special steels and the final assemblers of the product. 
From observations the writer is inclined to believe that 
Newark’s nearness to Columbus and that city’s growing 


demand for labor may soon limit the number of industries 


that will be attracted to Newark. 

Diversification of Newark’s industries affords some 
insurance against a general collapse of its economic life. 
This proved to be the situation in 1948 when the Pharis 
Rubber and Tire Company was forced to liquidate its op- 
erations in Newark. Within one year its employees were 
absorbed into other manufacture, and within two years the 
principal building was occupied by Westinghouse Electric 
Corporation. 

Although the aluminum plant is the only industry fi- 
nanced by the government, national forces are active in 
the recent industrial awakening of Newark. The new Air 
Force extrusion plant, which manufactures aircraft parts 
under the Kaiser Corporation’s management, is govern- 
ment-owned. 

That available labor in Newark is being depleted is 
evidenced by the experiences of the Newark Stove Company, 
which has had to draw upon West Virginia counties for a 
part of its needs. One must conclude that Newark’s fac- 
tories accept this labor pool as an integral part of the eco- 
nomic complex. One must further conclude that the trend 
away from the home-owned and controlled manufacturing 
establishments to the branch plants of national concerns 
which are embarked upon a program of functional recen- 
tralization, is, in all probability, a permanent development. 
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GEOLOGY OF THE SHEEPROCK MOUNTAINS, 
TOOELE AND JUAB COUNTIES, UTAH 


(Publication No. 24,374) 


Robert Eugene Cohenour, Ph.D. 
University of Utah, 1957 


The Sheeprock Range, Tooele and Juab Counties, Utah, 
is composed chiefly of consolidated sedimentary rocks of 
Precambrian and Paleozoic age. Several areas of both in- 
trusive and extrusive rocks are present. Unconsolidated 
sediments related to late Tertiary and Quaternary episodes 
cover much of the flanks of the range as pediment gravels, 
lake deposits, and alluvium. 

Nearly 11,000: feet of Precambrian metasediments, 
largely slates and quartzites similar to late Precambrian 
formations in central and western Utah, crop out in the 
central part of the area. Tillites similar to those found 
locally in the Wasatch Mountains are the thickest and most 
distinctive of the Precambrian rocks. Twenty-seven for- 
mations having a combined thickness of approximately 
20,000 feet represent the Paleozoic era and include rocks 
of all Paleozoic periods excepting(?) Permian. Over 80 
percent of the Paleozoic rocks are of marine origin, the 
remainder are continental-interior-shelf and shoreline de- 
posits. Limestone, dolomite, quartzite, and shale typical 
of miogeosynclinal environment constitute the Paleozoic 
rock types. Excepting minor hiatuses, continuous sedi- 
mentation prevailed from Precambrian into Pennsylvanian. 

All formations were strongly folded and broken by 
thrust faults during the Laramide orogeny. Rock units 
necessary for precise relative dating of Laramide and later 
orogenic events are not present in the Sheeprock Range, 
but the relationships of preserved structures permit the 
establishment of a sequence of deformational phases as 
follows: (1) Cedar Hills orogeny(?) - Mid-Cretaceous 
phase, (2) Early Laramide orogeny - Montana phase, (3) 
Mid-Laramide orogeny(?) - Paleocene phase, (4) Late 
Laramide orogeny, and (5) Basin and Range phase. Struc- 
tures formed during these phases include folds, thrust 
faults and imbrications, and normal faults, and the struc- 
tures of each successive phase are superposed upon those 
of earlier phases. 

Igneous activity which began in early Tertiary and con- 
tinued into Miocene formed granitic and monzonitic in- 
trusions and extensive rhyolitic and andesitic flows. A 
single small area of basalt of undetermined age is present. 

The resulting structure of the Sheeprock Range is es- 
sentially a northward-dipping homocline modified by sev- 
eral folds, major thrusts, and intrusions. 

Normal faulting of the Basin and Range orogenic phase, 
concomitant with and following the igneous activity, af- 
fected both Tertiary and older rocks and is primarily re- 
sponsible for the present topography and outline of the 
Sheeprock Range. 

Lake Bonneville shoreline features along the western 
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part of the area and a questionable morainal deposit at the 
mouth of North Oak Brush Canyon represent Pleistocene 
events. 

Mineral deposits fall into two major groups: (1) de- 
posits associated with the West Tintic monzonite cutting 
Precambrian and Paleozoic rocks have yielded minor 
quantities of commercial ores of lead, zinc, silver, gold, 
and tungsten; (2) deposits associated with the Sheeprock 
granite have yielded ores and protores of beryllium, lead, 
Silver, tungsten, thorium, and uranium, but none of these 
has achieved commercial significance. 

410 pages. $5.25. Mic 58-4673 


PALEOECOLOGY OF THE TIAWAH 
LIMESTONE MIDDLE PENNSYLVANIA 
OF NORTHEASTERN OKLAHOMA 


(L. C. Card No. Mic 58-820) 


Calvin Alfred Parker, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Lewis M. Cline 


Local environmental impressions during Tiawah time 
caused chemical, lithologic, and faunal areal differences 
in the Tiawah limestone. A relationship between these 
areal differences in faunal groups with their chemical- 
physical surroundings is concluded from results of fossil 
calcite measurements and chemical analyses for amount 
of insoluble residue, neutralizing value, ignition loss, CaO, 
MgO, P20;, MnO, FeO, SiOz, Al2O3, Naz2O, and K20. 

High values of FeO and MnO associated with myalinid 
coquinites and various gastropods delineate marine de- 
positional limits. Calcium carbonate “quick” approxima- 
tions in low sulfide, low magnesian limestones may be de- 
termined from neutralizing values and/or ignition losses. 
High CaO-values indicate a shallow marine environment 
by virtue of absence of land-derived clastics. Within the 
marine environment a brachiopod-bryozoan-echinoderm- 
calcareous foraminiferal assembledge dominates the fos- 
sil population in the high CaO, low insoluble limestone. 
Fusulinids prefer high CaO, and extremely low MgO, 

P2,0;, MnO, and FeO environments. Some gastropods 
prefer a high MnO, FeO environment. A large influx of 
clastics can be detrimental to the welfare of a marine 
community, but small amounts of quartz (versus lime mud) 
provide a suitable substratum upon which a population can 
attach as evidenced by a thriving Tiawah community as- 
sociated with intermediate SiO. values. Iron as pyrite is 
diagenetic in carbonate rock having replaced fossil calcite 
below the depositional interface. The decreased CaO con- 
tent and increased MnO, FeO, and insoluble content in 
northeasternmost Oklahoma and southern Kansas suggest 
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that the Chautauqua arch influenced Tiawah sedimentation. 
Variations in energy conditions caused differences in the 
texture and structure of the Tiawah limestone. Sorting and 
orientation of fossil fragments influence bedding charac- 
teristics by creating planes of weakness and microbanding. 
Integration of chemical, textural, and faunal data allows 
a paleogeographic interpretation to supplement existing 
stratigraphic principles. 138 pages. $2.00. - 


STRATIGRAPHIC RELATIONS IN THE 
UPPER CRETACEOUS OF THE 
BOOK CLIFFS, UTAH-COLORADO 


(Publication No. 25,413) 


Robert Glen Young, Ph.D. 
The Ohio State University, 1952 


Introduction 





The Upper Cretaceous of the Book Cliffs in eastern 
Utah and western Colorado presents many problems con- 
cerning the nature of the intertonguing of marine and non- 
marine facies. In order to study these relationships nu- 
merous sections were measured and studied along the 
cliffs at points where the outcrops are accessible. Corre- 
lation between measured sections was accomplished by 
tracing out the individual units along the cliffs, often with 
the aid of binoculars. The area studied extends from the 
eastern face of the Wasatch Plateau near Storrs, Utah, to 
Grand Mesa east of Palisades, Colorado (see Fig. 1). 
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Figure 1, Index map. 


Stratigraphy 





Mancos shale 

Definition.- The lowermost rock unit exposed in the 
Book Cliffs is the Mancos shale. This widespread unit was 
named by Cross in 1889 for exposures along the Mancos 
River in southern Colorado.’ 

Character and thickness.- The upper portion of the 
Mancos, which is that portion exposed in the Book Cliffs, 
is a drab gray to bluish shale. It is buff to gray in many 
places as a result of wash from overlying buff sandstones. 
A few iron concretions and lenses of limestone are found 
in this massive shale unit. Only about 600 feet of the upper 











Mancos is exposed in the cliffs where it forms the slopes 
at the base of the cliffs, 

Stratigraphic relations and age.- The Mancos grades 
upward into the overlying littoral marine sandstone tongues 
with which it interfingers. Long tongues of sandstone pro- 
ject eastward into the shale, and above each of these is a 
tongue of Mancos pointing westward. The sandstone 
tongues point downward into the shale, indicating a con- 
vergence of time lines to the east owing to differential 
sedimentation. . 

Because of the interfingering between the Mancos and 
the continental deposits to the west, the contact between 
marine shale and littoral marine sandstone rises east- 
ward. Thus the upper Mancos becomes progressively 
younger to the east (see Fig. 2). It is early Montana in the 
western Book Cliffs and late Montana in the eastern Book 
Cliffs. 





Sterrs 


Masut tongue 


Figure 2. Rocks exposed in the Book Cliffs. 


Star Point sandstone 

Definition.- The Star Point sandstone was named by 
Spieker and Reeside in 1925.* Clark subdivided it from 
the base upward into the Panther, Storrs, and Spring Can- 
yon tongues, 

Character and thickness.- This sandstone consists of 
about 450 feet of medium grained, buff, littoral marine 
sandstone in the westernmost exposures. The three 
tongues diverge eastward and disappear into the Mancos 
near Coal Canyon. 

Stratigraphic relations and age.- The Star Point is 
transitional into and interfingers with the Mancos. The 
base of the sandstone unit is the transitional base of the 
Panther sandstone tongue. The upper limit of the sand- 
stone is marked by the flat top of the Spring Canyon sand- 
stone tongue, which is immediately overlain by coal- 
bearing rocks of the Blackhawk formation. 

Though diagnostic fossils are not abundant, a medial 
Montana age has been assigned to this sandstone. 











Blackhawk formation 

Definition.- The name Blackhawk formation was applied 
by Spieker and Reeside to coal-bearing rocks exposed in 
the Wasatch Plateau above the Star Point sandstone.” - The 
cyclic nature of the rocks in this formation and the pres- 
ence of minor disconformities between the cycles has 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





GEOLOGY 


1015 





enabled the writer to subdivide it into six members. These 
are listed below in stratigraphic order: 


Desert member 

Grassy member 

Sunnyside member 
Kenilworth member 
Aberdeen member | 
Spring Canyon coal member 


Character and thickness.- The Spring Canyon coal mem- 
ber is 2 unit of coal-bearing rocks which is actually a part 
of the same depositional cycle as the underlying Spring 
Canyon tongue. Each of the other members consists of a 
basal sandstone tongue grading downward into the Mancos 
and an overlying series of coal-bearing rocks which pass 
laterally into offshore bar sandstones. 

The Blackhawk ranges in thickness from 900 feet at the 
western end of the cliffs to a feather edge near the 
Colorado- Utah line. 

Stratigraphic relations and age.- The base of the Black- 
hawk is the base of the lowest coal-bearing rocks exposed 
in the Book Cliffs. The formation is overlain disconform- 
ably by the Castlegate member of the Price River forma- 
tion. It interfingers eastward with the Mancos shale. 

Plant fragments indicate a medial Montana age for this unit. 








Price River formation 

Definition.- Spieker and Reeside gave the name Price 
River to a series of non coal-bearing rocks lying above the 
Blackhawk formation.” However, to the east this formation 
does contain coal. In 1935 Fisher applied the name Neslen 
member to the coal-bearing rocks of the Price River for- 
mation.* To the non coal-bearing rocks he gave the name 
Farrer member. Since these are not stratigraphic units 
but in reality facies, the writer proposes to drop them as 
member names and use them as parvafacies. Thus the 
Neslen parvafacies includes the coal-bearing rocks of the 
Price River, and the Farrer includes the non coal-bearing 
rocks. 

The rocks of the Farrer parvafacies cannot be sud- 
divided; those of the Neslen however, can be subdivided 
into five members on the basis of disconformities and 
cyclic nature. These disconformities, like those at the 
base of each member of the Blackhawk, are found at the 
base of westward pointing tongues of Mancos, which grade 
upward into littoral marine sandstone. The recognized 
members are, in stratigraphic order: 





Rollins member 
Riverside member 
Palisade member 
Sego member 
Castlegate member 


Character and thickness.- This formation consists of 
gray to buff sandstones; gray, carbonaceous shales; and 
coal. Almost all of the formation is non-marine with the 
exception of the littoral marine sandstone tongues and as 
sociated Mancos shale tongues. The Price River ranges 
from 2000 feet in the western Book Cliffs to 2500 feet in 
the eastern Book Cliffs. 

Stratigraphic relations and age.- The Price River un- 
conformably overlies the older rocks of the Blackhawk to 
the west but is conformable on the Mancos shale to the 
east. It is conformably overlain by the North Horn in the 
west and‘disconformably overlain by the Tuscher in the 
east. The formation is late Montana in age. 











North Horn formation 
This unit of continental beds overlying the Price River 
was not studied in detail. 


Facies 


Four facies are recognized in the Upper Cretaceous. 
These are the inland, lagoonal, littoral marine, and marine 
facies. Each intertongues with its neighbors, but only the 
intertonguing of the littoral marine and marine facies is 
easily seen. These four facies shifted upward and east- 
ward during Upper Cretaceous time; thus they are pres- 
ent in normal sequence both upward and laterally. 


Intertonguing 


The most conspicuous intertonguing in the Book Cliffs 
is that between the littoral marine and marine facies. 
Littoral marine tongues of the Star Point sandstone, Black- 
hawk formation, and Price River formation disappear east- 
ward into the Mancos shale. Likewise, long thin tongues 
of Mancos extend westward between the littoral marine 
tongues and into the coal-bearing rocks of the lagoonal 
facies. Each shale tongue was formed at the same time as 
the overlying littoral marine sandstone. Each tongue of 
sandstone usually extends farther eastward than those be- 
low, reSulting in a stratigraphic rise to the east (see 
Fig. 2). 

These littoral marine sandstones are old beach de- 
posits whose extremely flat upper surfaces mark succes- 
Sive positions of the shoreline of the Mancos sea as it 
slowly receeded eastward. Therefore, by tracing out the 
upper surfaces of these sandstones, the movement of the 
old shoreline can be traced. Each sandstone is not asingle 
beach but a composite of numerous beaches, some of which 
were steep and narrow. Each individual beach grades 
downward and eastward into the Mancos shale below. Since 
the transition from sandstone to shale at the sand-mud line 
is gradational, and since each successive beach was built 
over its predecessor, the base of the resulting sandstone 
tongue is also gradational. The deposits of the individual 
beaches show backshore, foreshore, and near shore 
laminae, as well as some dune structure in lagoonal areas. 

These littoral marine sandstones were produced by de- 
position in a shallow basin in which there were long pe- 
riods of stability separated by sharp pulses of subsidence. 
This accounts for the series of regressive sandstone 
tongues and the absence of recognizable transgressive de- 
posits. Transgression, though rapid, was accompanied by 
some erosion or scouring which produced slight discon- 
formities at the base of each shale tongue. These are 
recognizable only where a shale tongue lies on coal- 
bearing rocks of the lagoonal facies. 

Near the end of the period of active deposition of each 
sandstone tongue, coal swamps flourished for varying 
lengths of time. These were probably held in by small 
barrier beaches or offshore bars. These swamps often 
produced thick deposits of peat that formed massive coal 
beds. The swamp waters meanwhile leached the iron from 
the upper twenty to thirty feet of the underlying sandstone, 
leaving a conspicuous white cap. 

Lesser pulses of subsidence often followed the major 
ones. The seas did not sweep far inland and submerge the 
Swamps but were held out somewhat by offshore bars. The 
result was the formation of other offshore bars, each of 
which was in reality a small littoral marine sandstone 
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tongue resting at its initial point directly on the bar below. 
Seaward, shale tongues appear between them and they 
eventually disappear eastward into the shale. Behind these 
bars the lagoonal deposits were laid down. Numerous 
coals were formed but the major coals seem to have 
formed at horizons in the lagoons corresponding to the top 
of each littoral marine sandstone—both the major tongues 
and the offshore bars. Major coals formed at the times 
when the beaches were no longer actively building east- 
ward and conditions of sedimentation were relatively quiet. 
The lagoonal deposits interfinger westward and upward 
with the essentially non coal-bearing inland deposits. 
These facies are transitional and no definite boundary can 
be drawn. 


Cyclic Nature of Units 


The rocks of the Upper Cretaceous of the Book Cliffs 
present a clear picture of cyclic deposition. This is re- 
vealed by the numerous repetition of facies upward through 
the section in any given area of the cliffs. Cycles of dif- 
ferent magnitude have been discovered in this study. Nu- 
merous small cycles can be gruuped into larger cycles 
(megacycles) on the basis of the extent of the littoral ma- 
rine sandstone tongues. The ideal Upper Cretaceous cy- 
clothem (deposits of a cycle) has the following sequence of 
units: 


coal 

lagoonal rocks 

littoral marine sandstone 
marine shale 





This cyclothem is a generalized one but is, neverthe- 
less, seldom complete. Units one and two are often the 
only recognizable units of a cycle. 

There are in the Book Cliffs several large tongues of 
sandstone which mark regressions following major sub- 
sidences. These together with the underlying shale tongues 
are the basal units of the megacyclothems. Above each of 
these major sandstones are offshore bars and lagoonal de- 
posits which may constitute many cyclothems. The num- 
ber of cycles in a megacycle can be determined by count- 
ing the number of littoral marine sandstones from the base 
of one massive sandstone to the base of the next. The 
writer has utilized this cyclic condition as a means of sub- 
dividing the coal-bearing deposits into members. Each 
member is really a megacyclothem separated from the 
members above and below by minor disconformities. 

201 pages. $2.65. Mic 58-4674 


1, Cross, Whitman, and Purington, C. W. U.S. Geol. 
Survey Geol. Atlas, Telluride Folio no. 57 (1899), p. 4. 

2. Spieker, E. M., and Reeside, J. B., Jr. “Cretaceous 
and Tertiary Formations of the Wasatch Plateau, Utah,” 
Geol. Soc. Am. Bull., 36 (1925), p. 442-45. 

3. Clark, Frank R. “Economic Geology of the Castle- 
gate, Wellington, and Sunnyside Quadrangles, Carbon 
County, Utah,” U.S. Geol. Survey Bull., 793 (1928), p. 116. 

4. Fisher, D. J. “The Book Cliffs Coal Field in Emery 
and Grand Counties, Utah,” U.S. Geol. Survey Bull., 852 
(1936), p. 16. 

Abstract published by special arrangement with The 
Ohio State University. 




















HEALTH SCIENCES 


HEALTH SCIENCES, GENERAL 


AN ATTEMPT TO ESTABLISH STANDARD 
METHODS FOR CONDUCTING 
CERTAIN TESTS OF PHYSICAL FUNCTION 


(Publication No. 23,251) 


Carl Zenz, D.S.I.M. 
University of Cincinnati, 1957 


This study deals with methods for conducting certain 
physical function tests with emphasis on the detection of 
possible intra-individual and inter-individual variations on 
repeated testing during a standardized exercise. The lit- 
erature was surveyed with respect to physiological re- 
sponses incurred during exercise, including changes in 
respiratory rate, ventilation, oxygen consumption, and 
heart rate. There is general agreement that physical po- 
tentialities of the human body are best revealed by the 
manner in which they respond to the stress of exercise. 

In the development of a dynamic test, the treadmill ergo- 
meter was selected as the most suitable device for testing 
the functional working capacity. Since such equipment was 
not available, a somewhat specialized type, believed to be 





an improvement over more conventional forms, was de- 
signed and constructed. (The specifications and photo- 
graphs of the treadmill appear in appendix B.) The selec- 
tion of the intensity and duration of the work load and the 
relationship to the steady state, including the methods of 
sampling, are discussed. 

Five normal adult males were subjected repeatedly to 
a given level of stress on the treadmill (a grade walk of 
ten per cent at three miles per hour for twelve minutes) 
followed by the observation of a recovery period of twelve 
minutes. This test routine was performed by each subject 
four times, at weekly intervals. Ventilation, oxygen con- 
sumed, carbon dioxide expired, and heart rate were meas- 
ured at appropriate intervals. Analyses were made of 
expired air samples during rest, exercise, and recovery 
periods. There was a total of twenty resting samples, . 
sixty exercise samples, and one hundred and twenty re- 
covery samples obtained and analyzed by standard methods. 
From these data, the limits of variation for the measure- 
ments sought (ventilation and oxygen consumption) were 
estimated from the coefficients of variability. There was 
evidence of less variability in ventilation and oxygen con- 
sumption during exercise as compared with the resting 
state, and this decrease in variation was more pronounced 
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during the latter halves of the recovery periods. A wide 
range of variation in response to submaximal work by un- 
trained persons is clearly demonstrated. 

The correct evaluation of laboratory results in physical 
function testing necessitates a knowledge of the limitations 
of the many variables in physiologic response, the appa- 
ratus, and techniques employed. The results obtained here 
were discussed and compared with those of other investi- 
gators. The difficulties in accurate determination of re- 
spiratory and heart rates during exercise by the usual 
methods were enumerated. These problems stimulated 
the construction of a cardiotachometer, which is based on 
the transillumination of thin tissues and photoelectric de- 
tection. Additional exercise tests were made with this 
cardiotachometer; the heart rate was the least variable 
factor and the most sensitive indicator of stress as com- 
pared to ventilation values or oxygen consumption. This 
device was practical and accurate during exercise testing 
and costs less than other instruments commonly used. The 
details of the photoelectric cardiotachometer, including 
diagrams, drawings, and photographs, are presented. Po- 
tential applications in other investigative fields are men- 
tioned; especially noteworthy are the detection and regis- 
tration of heart rates of laboratory animals. 

Thus, in conclusion, many types of ergometry, varying 
degrees of stress applied, and a wide range and variability 
of the results obtained, have been observed by different 
authors in their studies of normal individuals. Standardi- 
zation of ergometric procedures and results must be ac- 
complished by the laboratory which is responsible for ac- 
curate expression of the normal or abnormal physical 
functional capacities. 147 pages. $2.00. Mic 58-4675 
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FUNCTIONS OF A SCHOOL NURSE 
(Publication No. 24,860) 


Nancy Margaret Poe, Ed.D. 
Boston University School of Education, 1957 


This study was designed to identify and to analyze the 
functions of a nurse as indicated by nurses in the school 
health program. The analysis was to indicate the per- 
ceived time spent and time recommended to be spent in 
performing the functions and to discover the problem areas 
which she thinks affects the frequency of the performance. 
Recommendations for additional training and experience 
were to be made. 

The study was to evaluate and to define the functions of 
a school nurse so that a basis for curriculum construction 
could be formed. It was expected that school administra- 
tors, public health personnel, teachers, parents, pupils 





and nurses would benefit from the identification of the 
functions. 

The first step was the formation of a tentative rating 
scale which was submitted to a jury for evaluation. From 
this a second rating scale was developed and a pilot study 
conducted. Upon completion a final rating scale was made. 

Chairmen or other personnel in State Departments of 
Nursing and Departments of Education were interviewed 
in Ohio, Wisconsin, Michigan and Illinois. State lists of 
names were marked to indicate those nurses who were 
functioning in the schools. Stratified random sampling 
then proceeded encompassing full time nurses. Fifty per 
cent of the nurses employed by Boards of Education and 
other organizations were sent rating scales. 

Returns were classified according to pupulation, em- 
ployer and type of schools. Rank order tables of functions 
were constructed to show frequency and importance. 
Tables were made to estimate time spent and time recom- 
mended to be spent in performing each category of func- 
tions. Problem areas were listed in rank order and 
recommended courses skills and experiences were clas- 
Sified. 

The findings show that school nurses perform a great 
variety of functions and recommend that courses in educa- 
tion, guidance and counseling and field experience in 
school nursing and public health agencies would better 
prepare a nurse to function in the school. This seems to 
indicate that a broad educational background is needed. 

Findings also show that more functions are performed 
by the nurse employed by the boards of education but the 
indications seem to be that this is due to the amount of 
time spent working in the school rather than the impor- 
tance of the additional functions. 

The findings further indicate that the greatest agree- 
ment of the number of nurses performing items in all 
groups is within the Follow up, Emergency and Day by Day 
categories of functions and the least agreement is within 
the Healthful School Living category. Indications seem to 
show that the time spent in performing functions in the 
Follow up category could be reduced if the cases relating 
to this category were analyzed. 

The findings from the data showing problem areas in- 
dicate that there is a need for more nurses in the school 
health program and more extensive planning for such a 
program. 

Findings show that this study should be used as a basis 
for evaluation and discussion and not as a Set list of ac- 
tivities. 

It is recommended that schools of nursing, organiza- 
tions, conferences and workshop groups dealing with em- 
ployment, curriculum or subject of school nurses use their 
study for evaluation. 

Limitations of this study included the use of the term 
school nurse and the differences in socio-economic levels 
and educational background. Reliability was not checked 
directly but the rating scale was submitted to a jury and 
a pilot study conducted. 
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THE MAYORAL ADMINISTRATION OF 
WILLIAM L. STRONG, NEW YORK CITY, 
1895 TO 1897 


(Publication No. 24,872) 


George Francis Knerr, Ph.D. 
New York University, 1957 


Adviser: Professor Bayrd Still 


The mayoralty of the business man, William L. Strong, 
from 1895 to 1897, was one of those infrequent interludes 
in New York City’s history when a concern for reform was 
a truly controlling factor in the municipal administration. 
Strong’s election as a reform candidate reflected the re- 
sponse of the city’s voters to the exposures of the corrup- 
tion which permeated the municipal government during the 
nineties, particularly within the Police Department. In 
Strong’s election, Tammany Hall, which had dominated the 
municipal administration for decades, was momentarily 
overthrown. 

Under the new administration, more capable persons 
were put in key positions than had earlier been the case, 
determined efforts were made to eliminate malfeasance 
within the city government, and improvements were made 
in such areas as education and housing. The Police De- 
partment was strengthened by the introduction of a sterner 
disciplinary code and by the addition of 2,000 officers, 
whose recruitment depended upon merit rather than upon 
political affiliation. Commissioner George Waring of the 
Street Cleaning Department attracted nationwide publicity 
for his accomplishments in street cleaning and refuse 
disposal. Abuses in the award of contracts and in the 
hiring of personnel were largely curtailed in almost, every 
municipal department. More schools, dock facilities, 
charitable institutions and recreational facilities were 
initiated during Strong’s mayoralty than in any other pre- 
vious administration. 

However, this reform mayoralty had shortcomings as 
well as successes. Strong was unable to effect promised 
economies in municipal government. The city’s budgets 
consistently rose, largely because previous administra- 
tions had neglected necessary maintenance and construc- 
tion work on city properties. The Mayor was also power- 
less to prevent mandatory financial increases voted by the 
State Legislature. He was further handicapped by his in- 
ability to remove uncooperative city officials, except 
through lengthy and uncertain proceedings. Some of his 
subordinates were openly hostile to Strong, but he pos- 
sessed scant authority to discipline them. The lack of po- 
litical insight and experience on the part of others, though 
Sympathetic to the aims of the reform program, added 
further to Strong’s difficulties. 

Even Strong himself was not a dominant, politically- 
minded personality. He displayed neither suavity nor di- 
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plomacy in political matters. Elected as the candidate of 
a fusion movement, Strong had nevertheless promised that 
his administration would be non-partisan. However, the - 
political groups which had supported him soon demanded 
reward by way of appointments to the city service. Strong 
thereupon followed a double standard, appointing some 
men on the basis of political preferment and others on the 
basis of personal qualifications, without regard to politics. 
Few were satisfied with such an arrangement, especially 
the Republican Boss, Thomas C, Platt. 

The anticipated consolidation of Greater New York in 
1898 caused some to view Strong’s mayoralty as a lame- 
duck administration, although that fact did not cause any 
appreciable decline in reform efforts. The potential po- 
litical opportunities attached to the expanded metropolitan 
government led to a spirited campaign in 1897, but the 
reform forces were unable to reconcile their differences 
with the Republican machine, thus allowing Tammany to 
resume control of the municipal government. 

Strong’s reliance upon business principles had not pro- 
vided all the answers to prevailing urban problems, as 
had been expected. Yet despite the existence of partisan 
political complications, the constitutional limitations upon 
his powers as mayor, and even the political inexperience 
of Strong and some of his associates, the mayoral ad- 
ministration of William L. Strong gave New York City a 
more progressive government than it had at any other 
time in the late nineteenth century. That it did not accom- 
plish more might be explained by a comment of Theodore 
Roosevelt, one of Strong’s Commissioners of Police, when 
he said, “If a reform administration honestly endeavors 
to carry out reform, it makes an end of itself at the end 
of its term.” 311 pages. $4.00. Mic 58-4677 


THE LIFE OF THOMAS ADDIS EMMET 
(Publication No. 24,452) 


Thomas P. Robinson, Ph.D. 
New York University, 1955 


Adviser: Ray W. Irwin 


Thomas Addis Emmet was an important Irish leader 
from 1792 to 1804. Emmet, according to William E. H. 
Lecky, was “one of the few really interesting figures” 
connected with the United Irish movement. Had not Emmet 
espoused the nationalist cause, he might have achieved 
greatness as a barrister in Georgian Ireland. As a mem- 
ber of the Protestant ascendancy, the minority which 
ruled eighteenth century Ireland, Emmet defied his own 
social background in supporting the cause of Irish nation- 
alism. 

Emmet became a leading advocate of political reform. 
His belief in Catholic emancipation and parliamentary 
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reform brought him into the United Irish organization in 
1792. Becoming convinced that reform could not be at- 
tained peacefully, he moved to a revolutionary position, 
looking towards an independent, republican Ireland, to be 
achieved through insurrection, in alliance with France. 
Along with other top United Irish leaders, Emmet was ar- 
rested in March, 1798, two months before the beginning of 
hostilities in Ireland. Although never brought to trial, he 
remained in confinement in Scotland until July, 1802, when, 
with the Peace of Amiens, he was released. 

When war broke out again in 1803, Emmet deferred his 
plans for emigration to America, and went to Paris as a 
United Irish negotiator. There, he sought French assist- 
ance, while his brother, Robert, organized a revolutionary 
conspiracy in Ireland. The 1803 insurrection proved 
abortive; Robert Emmet was captured, tried, and executed. 
Meanwhile, Thomas Addis recognized the futility of re- 
liance on French support, which, he eventually concluded, 
could at best substitute one despotism for another in 
Ireland. 

Emmet, therefore, emigrated to the United States in 
1804. His legal talents soon won him the begrudging re- 
spect of the New York Bar, most of whose members were 
unsympathetic to his political past. He soon numbered 
leading individuals and organizations of the New York com- 
munity among his clients. 

Emmet hoped to avoid public life in America, but he 
never realized that ambition. The Irish immigrant popula- 
tion took vicarious pride in his accomplishments and 
looked to him for leadership. Emmet’s position among the 
immigrant population made it impossible for him to avoid 
politics entirely. He was constantly under pressure to 
support political candidates. On three occasions Emmet 
suffered defeat as a candidate for state office. He served 
briefly as State Attorney General, having been appointed 
to that office through the influence of Governor Tompkins. 
A Republican in politics, Emmet supported De Witt Clinton 
in the factional struggles within the Republican Party. 
Thus, ultimately, Emmet found himself in virtual alliance 
with former Federalists, but despite that fact his faith in 
democracy never wavered. 

It was as an attorney that Emmet proved most success- 
ful. Pleading before the nation’s Supreme Court in the 
company of such men as William Pinkney and Daniel Web- 
ster, he distinguished himself as an orator and as ascholar 
of the law. In representing the Fulton-Livingston interest 
in the Gibbons v. Ogden case (1824), he was on the losing 
side, but his effort was unanimously regarded as a mag- 
nificent one. 

Emmet was an affectionate and responsible parent. He 
enjoyed himself most in the privacy of his home, with his 
wife and children, who reciprocated his affection in full. 
The very size of his family caused Emmet to labor in legal 
affairs until the day of his death, November 14, 1827. 
Pleading an important case on that date, he collapsed in 
court. He never regained consciousness and died on that 
evening. The many expressions of grief on the occasion of 
his death and burial were a sincere tribute to his charac- 
ter and an impressive evidence of public esteem. 
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FRENCH PARTIES AND THE 
ELECTORAL LAW, 1871-1956 


(Publication No. 25,141) 


Edmund Alden Brown, Ph.D. 
Columbia University, 1957 


The electoral law for the lower legislative chamber re- 
peatedly preoccupied French political parties during this 
eighty-five year period. The deputies’ choice lay among 
the single-member constituency, the multi-member sys- 
tem, proportional representation, and the principle of 
majority rule. Each law which they adopted contained 
some device which softened the effects of the change. Thus 
the single-member constituency system in France regu- 
larly provided for run-off elections when no candidate 
won an absolute majority of the votes. Twice French par- 
ties adopted proportional representation, but both times 
they refused to apply this system on a nationwide scale 
and give each party representation in exact proportion to 
the votes which it received. Compromise rather than 
clearcut choice characterized the French debates over the 
electoral law. 

In these debates, French parties had several purposes. 
At times, discussion of electoral reform related to party 
doctrine on broader constitutional issues. Parties urging 
reform thought that a new electoral law would affect the 
stability of government and protect permanent minority 
interests. Politicians also sought electoral reform to 
strengthen their party organization. In addition, they used 
the issue for parliamentary tactics: to disrupt a govern- 
ment majority or to divert the deputies from another topic. 
Finally, debates on electoral reform formed part of the 
pre-election preparations by parties and individual depu- 
ties to ensure their reelection. 

These themes pervaded the electoral reform debates 
during the Third and Fourth French Republics. Prolonged 
discussion took place in four major periods. From 1871 
through 1889, the Republicans advocated scrutin de liste, 

a multi-member constituency system, and then hastened 
to repeal this law when it seemed to favor the Monarchists. 
From 1900 through 1914, the extreme parties campaigned 
for proportional representation to promote their own in- 
terests and to cripple the Radical Socialist majority. In 
1919, the reformers secured a hybrid form of proportional 
representation in a law which all of the parties used but. 
found unsatisfactory. For the next twenty years, the left- 
center and the rightists repeatedly tried to revise the 
electoral law to protect themselves against extremist 
pressure, 

Since 1945, proportional representation has governed 
French elections. The great majority of political leaders 
desired this system, which protected the parties from a 
dangerous upheaval in the immediate postwar years. 
Later, critics charged that proportional representation 
caused stagnation and put the coalition of center parties 
in jeopardy. Apparentement, the device which permitted 
parties to run as allies while enjoying the benefits of pro- 
portional representation, was added to the law in 1951. 
Four years later, another debate on the electoral law de- 
veloped during an attempt to re-group the French parties. 
Prime Minister Faure revived another feature of electoral 
legislation, the dissolution of the National Assembly. 
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This study places the inter-party debates on the elec- 
toral law within the perspective of the general conduct of 
modern French politics. Changes in the electoral law have 
not materially altered the basic problem of finding a gov- 
ernment majority in a multi-party system. The election 
returns after each important reform show that the parties 
favoring revision of the electoral law were regularly dis- 
appointed on the second, if not on the first experience with 
a new law. The turnover of political personnel and the re- 
orientation of the government majority were much less 
significant than the reformers expected. Disillusionment 
brought renewed agitation to revise the electoral law. The 
impermanence of laws governing the elections comple- 
mented the constantly changing party system and the flexi- 
ble constitutional arrangements in France. Recurrent de- 
bates over electoral reform thus became a well-developed 
institution in French politics. 

454 pages. $5.80. Mic 58-4679 


MAKING KENTUCKY’S 
THIRD CONSTITUTION, 1830-50 


(Publication No. 25,020) 


Carl Richmon Fields, Ph.D. 
University of Kentucky, 1951 


Between 1800 and 1865 every state adopted a new con- 
stitution or made important amendments in existing ones. 
By the year 1850, twenty-one states had written new con- 
stitution or substantially altered existing ones. New states 
entering the Union during that period included in their con- 
stitutions ideas and practices that were being incorporated 
in the new or revised constitutions of the older states. 
Sixteen of these conventions met in the period 1830-1850. 
By 1830 the transition to a democratic political and consti- 
tutional system was well-advanced, and by 1850 the de- 
velopment was almost completed. 

Many reasons existed for the interest in constitutional 
reform, especially after the War of 1812. People felt a 
freedom from Old World ties and were ready to concen- 
trate on the domestic changes. Frontier influences and in 
the eastern cities forced established interests to make 
concessions to political democracy. The politically under- 
privileged of the western and southern “upcountry” were 
the most energetic champions of constitutional reforms. 
The clear implication in the movement for constitutional 
reforms in all the states is that the western farmers, the 
mechanics, merchants, and other working men intended to 
share in the future political affairs of the country. Re- 
formers usually based their argument for reform upon 
local and state conditions and not on the experience of 
other states. 

There were sectional differences in each state. As the 
western parts of the states grew in population, they did not 
grow in representation. Of increasing significance, too, 
was the growing sectionalism between the North and the 
South. In the minds of many southern conservatives, re- 
form proposals were really acceptance by the reformers 
of “Yankee errors.” 

Most of the new constitutions limited legislative dis- 
cretion, extended the suffrage, ended annual sessions of 
the legislature, placed nearly all officials under the control 





of the people, limited the amount of debt of the state, and 
equalized representation. 

In the South in the early 1820’s, only three of the 
Southern states had been purely democratic in local gov- 
ernment, and these three had only one-fifth of the counties 
of the South. By 1850, eight of thirteen states containing 
three-fifths of the Southern counties gave county voters 
the power to elect local rulers. In Georgia, Florida, and 
Louisiana, democracy was approximated by 1850. In the 
South, generally voting and office holding qualifications 
were ended by 1850, the ballot was lengthened, legislative 
seats were reapportioned, and democracy was introduced 
into county government. 

In Kentucky, there was a similar interest in constitu- 
tional and social reform. The convention that met in 1849 
was the culmination of approximately twenty years of ac- 
tivity and agitation directed toward the democratizing of 
the government of the state. 

As in the other states, the reforms that were made in 
the constitution were the result of changing domestic con- 
ditions. The influence of great industrial development had 
shifted the center of gravity from rural areas to urban 
areas. The steam railroad, the steamboat, and steamboat 
transportation became realities after 1830. Political prin- 
ciples and forms had to adjust themselves to the changing 
social environment in Kentucky. The constitutional con- 
vention of 1849-50 was imperative. The movements for 
constitutional conventions in Kentucky in the 1830’s and 
1840’s was the result of a deep current of feeling in the 
body politic that constitutional changes needed to be made. 

A wave of political democracy that resulted in the es- 
tablishment of reform governments in many states in the 
period studied left Kentucky peculiarly untouched. The 
Whig party, emphasizing issues that for a time appealed 
to Kentuckians, was unresponsive to the local issues that 
seemed to be so important to the rank and file. The 
strength and wealth of the Bluegrass area coincided well 
with the Whig “horizontal” conception of political leader- 
ship. The spirit of Whig conservatism is well illustrated 
in the writings of the leading men and in the state Whig 
press from 1830 to 1850. The efforts of Garrett Davis, 
John L. Helm, Thomas F. Marshall, and the avowed senti- 
ments of John J. Crittenden and Orlando Brown were op- 
posed to the spirit of the time and the longing of the people 


for a greater voice in government. The combination of 


great wealth, political power, conservatism, government 
by clique, and political manipulation of representation 
gradually built up a mass of opposition to the Whig party. 

Other issues that challenged the Whig supramacy were 
the sectional interests of the state, personal political 
rivalries, nativism, the emancipation movement, reform 
of the judicary and public education. Economic influence 
such as internal improvements, government economy and 
industrialization also played an important part. 

The question of slavery was not a major issue in the 
convention. The evidence seems to indicate that the dele- 
gates were selected with the idea in mind that slavery 
agitation would not divert the attention of the delegates 
from the main business of making a new constitution. The 
poor man, the mechanic, did not want slaves freed, The 
threat of the labor competition that would accompany 
emancipation was enough for the laboring man to oppose 
any agitation of the slavery question. 

Generally, the Kentuckians were not theorists when 
they were considering the slave issue. Few slaveowners 
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undertook to justify slavery on moral or scriptural grounds. 
Only two members of the convention took such an extreme 
stand. Nor were the non-slaveholders theorists, for they 
were not willing for slave property to be confiscated and 
the slaves turned loose on the community. 

Much attention has been given to the fact that emanci- 
pationist sympathizers were not elected to the convention. 
This did not disturb contemporaries very much because 
they did not regard slavery as a great issue of the conven- 
tion. The question of slavery was injected into the dis- 
cussion only when the meeting of the convention had be- 
come a legal certainty by the two polls taken on the ques- 
tion of calling a convention. Slavery has been exaggerated 
as a factor in the Kentucky constitutional convention of 
1849, 

The reforms of the constitutional convention came as a 
result of many years of agitation and as a result of changing 
economic and social conditions that required changes in 
the fundamental law. The chairman of the Resolutions 
Committee, Beverley Clark, informed the people of the 
state that the convention had acted courageously but cau- 
tiously in removing the barriers which early Kentuckians 
had imposed on the direct exercise of popular sovereignty. 
In this spirit the work of the convention was done and Ken- 
tucky took her rightful place in the march of democracy. 

339 pages. $4.35. Mic 58-4680 


THE VIRGINIA HOUSE OF BURGESSES, 1750-1774 
(Publication No. 23,437) 


Lucille Blanche Griffith, Ph.D. 
Brown University, 1957 


History, said Thomas Carlyle, is the essence of in- 
numerable biographies. The biographical approach, used 
successfully by L. B. Namier and J. E. Neale in studies of 
the English Parliament, has been applied here to the House 
of Burgesses. | 

After surveying the political institutions of eighteenth- 
century Virginia, I examined the election laws and practices, 
paying particular attention to who could and did vote. 
Sixty-four polls for burgesses from fifteen different coun- 
ties have been discovered which, along with the testimony 
of elections contested in the House, indicate a vigorous po- 
litical life in all parts of the colony which necessitated 
electioneering for office. In counties where statistics can 
be checked, 60.59 percent of white tithables (men above 16 
years of age) were freeholders; 30.83 percent of white 
tithables and 7.82 of all white population actually voted. 
These figures are somewhat higher than those shown in 
earlier studies by Jameson and McKinley. 

I have examined in some detail the operation of election 
laws in seven representative counties and the burgesses 
elected from them. A more cursory treatment of the other 
counties support in the main the conclusions reached in 
the sample counties. 

With few exceptions the 399 burgesses were to the 
manor born; many of them were related by blaod and mar- 
riage to form, in effect, a ruling oligarchy. The number 
of representatives descended from Robert “King” Carter 
and William Randolph of “Turkey Island” is little short of 
amazing. Burgesses were men of education with most of 





the leaders trained in England or at the College of William 
and Mary. They got their first public experience in the 
county courts and then went to the House; most of them 
remained justices of the peace and vestrymen all their 
lives; and many held additional positions. Offices seldom 
came Singly. 

Burgesses were all planters, but not exclusively so. 
Tobacco was still the staple crop, but profits from it were 
uncertain. Planters therefore turned to an additional pro- 
fession or occupation to supplement their income. In 
numbers, land speculation led the list, but in economic re- 
turn and importance to the House, law was ahead. Prac- 
tically every profession and occupation open to Virginia 
gentry (except the ministry) was represented in the As- 
sembly. 

There was social stratification in colonial Virginia. 
There is no evidence that the lower classes were restive 
under the domination of the ruling planter oligarchy, or 
that the western counties were plotting the overthrow of 
the aristocrats. Counties in the interior elected burgesses 
from the Scotch-Irish Presbyterians and eastern Tide- 
water Anglicans simultaneously. The electoral system 
had inherent democratic characteristics, but no one ex- 
pected the social system to be upset at the polls. Not un- 
til the war began did the spirit of independence develop 
into notions of equality. 

By the end of the colonial period, the House was the 
strongest branch of the government, initiating all legisla- 
tion and considering itself the Virginia counterpart of the 
House of Commons. After 1750 it rapidly matured in po- 
litical philosophy and practical know-how. In a series of 
crises beginning with the Pistole Fee controversy, the 
House in defending its rights had perfected a line of rea- 
soning that included every argument that was used in 1776. 
To the burgesses who had operated in that climate of opin- 
ion for a quarter of a century, independence was the next 
logical step. | 

The text of the dissertation is followed by an appendix 
which includes a resume of all the known polls for bur- 
gesses after 1750. A second appendix shows the ratios be- 
tween white population, freeholders, and voters. 

311 pages. $4.00. Mic 58-4681 


THE GROWTH OF MANUFACTURES 
IN ARKANSAS, 1900-1950 


(Publication No. 24,472) 


James Emmett Pool Griner, Ph.D. 
George Peabody College for Teachers, 1957 


Major Professor: Jack Allen 


The purpose of this study was to determine the extent 
of manufacturing expansion in Arkansas from 1900 to 1950, 
and to discover some of the factors which influenced ex- 
pansion. Background consideration was given to the natu- 
ral resources setting, state government influence, and 
briefly to industrial developments prior to 1900. Liberal 
use was made of statistical data. Emphasis in the study 
was placed on major types of manufactured products. 
Broad chronological chapter treatment was used, with 
exact dates at essential points. The spirit of manufacturing 
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promotion was given special attention for the period of the 
nineteen forties. Community and county concentrations of 
manufacturing endeavor were pictured in some detail. 


Findings of the Study 


Arkansas has a great variety of natural resources. A 
considerable number of them occur in commercial quanti- 
ties. Bauxite, petroleum, and the forests have been of 
primary significance for manufacturing enterprise. Manu- 
factures of the state have been dominated by forest-related 
products. Manufacturing before 1900 consisted almost 
wholly of small hand production by units employing few 
employees. Agriculture has been the prevailing way of life 
for most Arkansans throughout the history of the state. 

The Arkansas state constitution of 1874 made basic 
provision for legislative action to promote manufactures 
in limited ways. Amendments have expanded this activity. 
The Bureau of Mines, Manufactures, and Agriculture was 
the chief state agency dealing with manufactures from 1889 
to 1935. Agriculture was emphasized by this agency. 

State participation in industrial endeavor has shown greater 
emphasis in recent decades. Governors of Arkansas since 
1900 have called attention to the need for manufacturing 
expansion and they have made specific recommendations 
concerning it. Legislative acts have aimed at regulating 
and extending manufacturing enterprise. 

Some of the factors which had appreciable effect on the 
growth of industries were plentiful labor, decentralization 
of older industrial areas, development corporations, favor- 
able climate, improved transportation, civic promotion, 
and the general dispersion of knowledge concerning non- 
agricultural occupations. 

Cotton mills have been of minor importance in Arkan- 
sas. Cottonseed processing developed into a major ac- 
tivity. Wheat and corn milling were significant within lo- 
calized areas until the nineteen thirties. The proportional 
importance of wood-related products declined. They did 
maintain leadership, however. Paper manufacture began 
in 1928. At this time the leading manufacturing counties 
were Pulaski, Sebastian, Phillips, Jefferson, and Union. 
The latter’s prominence was made possible by petroleum 
developments in the nineteen twenties. 

The nineteen thirties reduced manufacturing drastically. 
The latter part of that decade showed signs of recovery. 
World War II gave impetus to industrial expansion. The 
Arkansas Plan formed a broad background for increased 
promotional effort. Important manufacturing activities in 
the nineteen forties included shoes and apparel, food, 
forest and petroleum products, electric lamps, roofing ma- 
terials, transportation equipment, electricity and electri- 
cal machinery, metals, pottery, and chemicals. Several 
types of manufacture were virtually new for the state. Sig- 
nificant expansions occured in many others. 

Arkansas’ population declined slightly in the 1940 to 
1950 period, but urbanization continued at an accelerated 
rate. The number of manufacturing wage earners in the 
twelve most populous places more than doubled in that 
decade. In spite of increased industrial activity the great 
mass of Arkansas people lived on a low economic level in 
1950. Part of the answer to that problem seems to lie in 
an increased industrial establishment. This is particularly 
needed to give employment to the excess farm population. 

245 pages. $3.20. Mic 58-4682 





WILLIAM DOWDESWELL AND 
THE ROCKINGHAM WHIGS 
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William Dowdeswell was born in 1721 in the western 
county of Worcestershire, England. He attended Christ 
Church, Oxford in 1736 and the University of Leyden in 
1745. From 1747 until 1754 he was a member of parlia- 
ment from the family borough of Tewkesbury. Dowdeswell 
was out of parliament until 1761 when he was elected as 
representative from the county of Worcestershire. He 
held that seat in parliament until his death in 1775. His 
greatest contribution to English political history came in 
the period from 1763 to 1775. 

Dowdeswell was a Tory from 1747 to 1754, and it was 
as a Tory that he was elected in 1761. Gradually he 
drifted toward the Whigs, however. In 1763 and 1764 he 
voted with the opposition on several occasions. He came 
into prominence as the champion of the cider counties 
against the excise duties on cider and perry imposed in 
1763 by the Bute ministry. By 1765 he had completely 
changed his political allegiance, and in that year he be- 
came the Chancellor of the Exchequer in the Rockingham 
administration. This was primarily a Whig government. 
Henceforth Dowdeswell became identified with the Rock- 
ingham Whigs. He was one of several independent country 
gentlemen who had no liking for the new toryism which 
George III was creating. Dislike for the party of King’s 
Friends was probably one of the reasons why Dowdeswell 
consented to come into the Rockingham administration. 

As a member of the Rockingham ministry Dowdeswell 
emerged as a leading political figure. While chancellor of 
the exchequer he demonstrated his competence in the field 
of public finance. He became closely associated with 
Edmund Burke and Lord Rockingham, with whom he fre- 
quently corresponded until his death. Dowdeswell took an 
active part in the parliament which repealed the cider tax 
and Stamp Act and passed the Declaratory Act. Along with 
Burke and Rockingham, Dowdeswell helped to gain the 
friendship of the British merchants for the administration. 
When William Pitt formed a new ministry in 1766 Dowdes- 
well refused the offer of two important posts. Soon there- 
after Dowdeswell and the Rockingham Whigs were in op- 
position to the ministry and the party remained out of of- 
fice for several years after Dowdeswell’s death in 1775. 
The Rockinghams stressed the need for similarity of prin- 
ciples and views among the members of a political party. 
Dowdeswell led the Rockingham Whigs in the House of 
Commons for about eight years. He took prominent parts 
in debates over the Wilkes case, American problems, the 
East India Company, financial affairs, the Falkland Islands, 
the rights of juries and the Royal Marriage Bill. Dowdes- 
well was universally respected within his own party, and 
he led in many attempts to gain alliances with the Bed- 
fords, Grenvilles and Chathamites. Dowdeswell never 
achieved the stature of such men as Chatham, Newcastle, 
Grenville or Burke; nevertheless he must be considered 
as a leader among those of second rank. He was constant 
in the defense of the liberties of Englishmen as he under- 
stood them. 253 pages. $3.30. Mic 58-4083 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





HISTORY 


1023 





THE POLITICAL SIGNIFICANCE OF THE 
RELIGIOUS FACTOR IN THE REFORM OF 
ELEMENTARY EDUCATION AS FORMULATED 
IN THE PARLIAMENTARY ACT OF 1902 


(L. C. Card No. Mic 58-533) 


Herman Nicholas Hamner, Ph.D. 
The Ohio State University, 1957 


The Education Reform Act of 1902 made a national edu- 
cation system possible in England and Wales. The need for 
parliamentary action had been recognized long before, and 
previous attempts had been made to rectify matters; but 
the majority of the House of Commons and the country 
were not ready for broad reorganization until the early 
twentieth century. The reasons for the long delay are nu- 
merous and complex. This dissertation is concerned with 
the political effect of religious dissent on the development 
of a national education scheme and also with the problem 
of religious instruction in the state-aided parochial schools, 
primarily in the nineteenth century. 

The introductory chapters consider the attitudes toward 
universal elementary education, state aid, and supervision 
between 1600 and 1870, as well as the unsuccessful legis- 
lative attempts of Brougham, Peel, Graham, Russell, and 
others to establish an educational system acceptable to all 
religious groups. The idea gained support only after the 
nation recognized the problems created by the Industrial 
and French Revolutions: first, that an illiterate laboring 
Class was a liability in the new economic system; second, 
that the existing voluntary schools could not sufficiently 
meet the demands for trained personnel; third, that state 
action on a limited scale was necessary not only for fi- 
nancial but also for supervisory reasons. The resulting 
Education Reform Act of 1870 inaugurated state aid, to be 
administered by locally elected boards. The desired na- 
tional compulsory education system, however, did not be- 
come a reality because of the necessity for the compromise 
on religious instruction. 

The remaining part of the dissertation is devoted to an 
exploration of the events leading to the passage of the sec- 
ond Education Reform Act, in 1902, and the changes it 
brought about. As a result of the armistice declared in the 
area of religious instruction after 1870, educationists con- 
centrated on making education not only compulsory but 
also free, both principles being accepted before 1900. 
Great administrative progress was made during these 
years as well, including the establishment of a national de- 
partment of education. Time was against the 1870 settle- 
ment, however, for the financial burden of the voluntarily 
supported schools steadily increased to the point where 
their survival was endangered. Assistance from the na- 
tional or local government was their only hope of salva- 
tion. As the campaign to give the voluntary schools rate 
aid gathered momentum, the religious compromise of 1870 
came under attack, The dissenters took up strong posi- 
tions against what they considered subsidized Anglican re- 
ligious instruction. Though it was evident that there was 
a growing need for efficiency and coordination, the battle 
was fought on religious grounds. 

The Education Act of 1902 contained a number of major 
reforms; the most important were the abolition of the ad 
hoc school boards in favor of an appointive local educa- 
tional authority and the placement of parochial schools on 
the rates. The nonconformists, however, regarded both 





schemes as part of a Church of England plot to destroy 
non-Anglican religious teaching; and the conflict between 
the State Church and the dissenters, sketched in the intro- 
ductory chapters, continued. In spite of the opposition the 
bill became law, and most citizens accepted it. The ex- 
tremists refused to, and organized a troublesome “pas- 
Sive resistance” movement. In the long run it failed; but 
the bitterness created by the act was partially responsible 
for the results of the election of 1906. Nevertheless, the 
foundations on which a truly national education system 
could be built were established. 303 pages. $3.90. 


LIBERAL CATHOLICISM IN FRANCE, 1843-1870 
(L. C. Card No. Mic 58-539) 


John Keith Huckaby, Ph.D. 
The Ohio State University, 1957 


Two separate groups of Catholics in France between 
1815 and 1870 attempted to reconcile the Roman Catholic 
Church with post-Revolutionary Liberalism. The first of 
those groups, that one headed by Lamennais, was con- 
demned by Rome in 1832. The second, with which this 
study is concerned, formed itself around the leadership 
of the Count de Montalembert and Henri Lacordaire, 
former disciples of Lamennais, and the Abbé Dupanloup 
and Frédéric Ozanam. It had as its immediate purpose 
after 1843 the modification of the Université monopoly and 
the realization of liberty of education. This second Lib- 
eral Catholic movement adopted a program similar to 
Lamennais’---freedom of religion and conscience, freedom 
of speech and press, parliamentary government, a dualism 
in Church-state relationships, as well as the immediate 
demand for liberty to teach. In short, they asked for 
liberty for the Church under the “common right,” and they 
sought the reconciliation of the Church with modern so- 
ciety which was based on the precepts of Liberalism. 

By the Falloux law of 1850 the Liberal Catholics 
achieved the right of Catholics to open schools freely, sub- 
ject to state supervision, which they had not opposed. The 
larger problems involved in the proposed rapprochement 
between Catholicism and Liberalism were not so easily 
solved, however. Allowed increasingly less lattitude by 
Rome and faced with the Liberals’ anticlericalism, the 
relatively small group of Liberal Catholics worked at a 
pattern for Church-state relations compatible with both 
Catholicism and Liberalism. The Montalembert group 
proposed “a free Church in a free state,” meaning the 
mutual independence of the two institutions---a dualism 
short of a pluralistic separation. In the final analysis they 
came as close to a pluralistic concept as did the secular 
Liberals, who were not prepared to divorce the state com- 
pletely from some particular set of moral values. Liberty 
of conscience and religion were proclaimed by the Liberal 
Catholics in spite of the encyclical of 1832, Mirari vos, 
and the Syllabus of Errors. These papal encyclicals, they 
said, condemned such liberties only when advocated as 
concrete and absolute ideals. To maintain a cloak of orth- 
odoxy they distinguished between the ideal of a wholly 
Catholic society which would obviate the need for tolera- 
tion, and the multiplicity of religions which actually existed 
and which made freedom necessary. 
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Originally Ultramontane of the first order, the Liberal 
Catholics became increasingly hesitant to proclaim the 
omnipotence of the pope almost in direct proportion to the 
degree to which the papacy attempted to dictate political 
and social philosophy. They assumed a right to independ- 
ence in political matters; after the Syllabus of Errors they 
were outspokenly opposed to infallibility, a position which 
they held at the Vatican Council. They cannot be identified 
with Gallicanism, however, for they eschewed the Gallican 
formula for Church-state relations. Their differences 
with the papacy notwithstanding, they championed the cause 
of papal temporal sovereignty in the face of Italian de- 
mands for unity. 

In political outlook the Liberal Catholics corresponded 
best to secular Liberals. They feared democracy and re- 
publicanism, in which they recognized a radical social 
threat. They championed parliamentary government and 
the usual civil liberties, and they opposed the Empire of 
Napoleon III. Economic Liberalism did not intensely con- 
cern them, for their orientation was such as to make it of 
secondary importance to them. 

In the final analysis the skepticism of Liberals and the 
reactionary policies of the papacy prevented a reconcili- 
ation between the Church and modern Liberal principles. 
The sincerity with which the Montalembert group of Lib- 
eral Catholics accepted the precepts of Liberalism was 
nonetheless real, despite the fact that they were Catholics 
first and only secondarily Liberal. 348 pages. $4.45. 


FRENCH CONTEMPORARY OPINION OF 
THE AMERICAN REVOLUTIONARY ARMY 


(Publication No. 24,670) 


Orville Theodore Murphy, Jr., Ph.D. 
University of Minnesota, 1957 


The thesis is the result of a study made of the popular, 
official and military opinions in France of the American 
Revolutionary army. The concepts used to describe the 
American citizen army and the popularity of the American 
army in France can be explained by the climate of opinion 
developed by the philosophes--such as Diderot, Montesquieu 
and Rousseau--in favor of citizen soldiers organized in 
militias, and by the military writers--such as Guibert and 
William Lloyd--who stressed the role of patriotism and 
individuality in war. When the Comte de Vergennes be- 
came interested in the American Revolution, he permitted 
the nations of the American citizen army to develop in 
order to gain a favorable public opinion for his foreign 
policy. The popular opinion of the American Revolutionary 
army constitutes an eighteenth century legend of the citi- 
zen soldier fighting for patriotism alone. 

The official opinion represented by Vergennes, French 
diplomats and agents was less enthusiastic than the popular 
accounts of the American army. Yet in the last analysis, 
Vergennes’ foreign policy evolved the way it did because 
his estimates of the American army indicated that it was 
powerful and, after the Battle of Saratoga, able to assume 
the offensive. Vergennes’ estimates were exaggerated and 
did not take into account Washington’s difficulties with the 
militia, supplies and the colonists’ general lack of experi- 
ence in fighting a war as an independent nation. The post- 





alliance disillusionment experienced by the French with 
regard to their new ally was as much the result of having 
over-estimated the power potential of their ally as it was 
the slackening off of American efforts. 

After the arrival of a French minister to the United 
States, and the return of French soldiers and letters of 
these soldiers to France, French opinion of the American 
army began to assume more realistic proportions although 
Vergennes continued to encourage the Americans to be 
more aggressive against the British. The sending of the 
French expeditionary force under General Rochambeau 
to America in 1780 was the direct result of official recog- 
nition that the American army was not as well-organized, 
well disciplined or numerous as had earlier been assumed. 

The French soldiers who went to America either as 
volunteers or as part of the expeditionary forces never 
did consider the American citizen soldier as equal to the 
professional soldier. They expected the organization, 
discipline and training which characterized the European 
mercenary, and were highly critical when the Americans 
did not meet their expectations. Generally, the French 
professional soldier did not accept the popular notion that 
patriotism and citizenship were qualities sufficient for 
making good soldiers. 

All facets of French opinion, popular, official and mili- 
tary were agreed on the question of the greatness of Gen- 
eral George Washington. He was considered the highest 
representation of the citizen soldier by journalists, his- 
torians and officials. Soldiers accepted him as a military 
genius, and “proved” that he was a great hero by describ- 
ing his physiognomy. One of the major keys to the suc- 
cess of the French-American Alliance of 1778 was the 
French trust in George Washington. 

266 pages. $3.45. Mic 58-4684 
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Edward Justin Pfeifer, Ph.D. 
Brown University, 1957 


When the Origin of Species appeared (first English edi- 
tion, 1859; first American, 1860), its reception in the 
United States had been prepared by scientific and religious 
condemnations of previous evolutionary schemes. Louis 
Agassiz, the most famous scientist then in the United 
States, led the opposition, while Asa Gray was Darwin’s 
earliest and most effective advocate. In debates in 1860 
and 1861, Agassiz failed to squelch Darwin’s ideas, though 
not until after the Civil War did American science swing 
noticeably in Darwin’s favor. Agassiz’s influence steadily 
declined and by 1873, when he died, most American sci- 
entists were evolutionists. 

Religious thinkers originally were largely against 
Darwin too, since they felt that his system amounted to 
atheism. Influenced by Paleyan theology most of them felt 
that God, to be God, must directly govern His own uni- 
verse. Since Darwin attributed the formation of species 
to natural selection, while Paley attributed them to divine 
intervention, theologians often accused Darwin of substi- 
tuting natural selection for God. Opposition to evolutionas 
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contradicting the Bible was of much less importance. On 
this score some denominations, notably the Presbyterians, 
even preferred evolution to Agassiz’s polygenism. As sci- 
entific support for Darwin grew, religious thinkers worked 
out reconciliations. To do so they usually developed the 
arguments that evolution itself required a God behind it 
and that the processes of evolution themselves testified to 
a designing mind. 

Some writers, however, were adamantly against Darwin. 
One was Charles Hodge, of Princeton, who insisted that 
Darwinism was atheistic. Those willing to interpret Dar- 
winism theistically warned of the danger of Hodge’s posi- 
tion and clung to their own position in spite of the realiza- 
tion that enemies of religion were arguing for materialism 
and atheism on the basis of evolution. Controve~sies grow- 
ing out of addresses by John Tyndall, Thomas H. Huxley, 
and Simon Newcomb only made the theistic evolutionists 
hold more strongly to their position. 

They received scientific support from various quarters. 
Richard Owen, Alfred R. Wallace, and Saint George Mivart, 
all well known Eng!ish scientists, published works that the 
theistic evolutionists found useful. They also received sup- 
port from the Neo-Lamarckians, a group of evolutionists 
who developed in the United States. The most prominent 
Neo-Lamarckians were Alpheus Hyatt, Edward Drinker 
Cope, and Alpheus S. Packard. They held that environ- 
mental relationships caused hereditary organic change. 
Unlike Darwin they believed that evolution was orthogenetic 
This made the argument from design easier to sustain. By 
relegating natural selection to a role of secondary im- 
portance the Neo-Lamarckians opened the door to a theis- 
tic interpretation of evolution. 

The upshot was that by 1880 religious thinkers, drawing 
what support they could from science, had carved out a 
position that they called “Christian evolution.” Christian 
evolutionists interpreted evolution as a process attesting 
to God who, they felt, intervened in Nature to endow man 
with a soul. They avoided Biblical conflict by surrendering 
the doctrine of verbal inspiration. They based the atone- 
ment not on a primitive fall from grace, which seemed dif- 
ficult to sustain, on evolutionary principles, but on the 
prevalence of sin in the world. Not every Christian was 
willing to accept this doctrine but in every denomination 
some members did. A reconciliation had thus been worked 
out between Darwinism and religion, though often by the 
modification of Darwin’s ideas. 

219 pages. $2.85. Mic 58-4685 
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Richard Howard Powers, Ph.D. 
The Ohio State University, 1953 


Edgar Quinet was born at Bourg en Bresse in February 
1803; he died at Versailles in March 1875. The restless- 
ness and impatience which marked the French scene be- 
tween these years has been attributed in part to the aware- 
ness of Frenchmen that the hour of their hegemony in 
Europe was past. Quinet’s career is, in a sense, the rec- 





ord of a growing personal awareness of this national 
tragedy. 

Because he was an impassioned spokesman on one side 
of a debate which continues to divide Frenchmen into bit- 
ter factions, historical comment on Quinet has varied 
greatly in its conclusions. Two opinions dominate this 
historical discussion. For Revolutionary France Quinet 
has come to be regarded as one of the fathers of French 
democracy, an important influence in the formation of an 
ideal which has never ceased to inspire French Radicalism, 
He is also credited with having been the first in France to 
raise his voice in the demand for free, compulsory lay 
education accompanied by separation of Church and State. 
Catholic France has considered him a fanatically antire- 
ligious opponent of the Church, a leading spokesman for 
the forces of evil. The two schools of thought agree in 
their recognition of a fundamental trait of Quinet: his in- 
tense patriotism. 

The late years of Restoration France were character- 
ized by a general religious as well as a Catholic revival. 
The conviction that the requirement of the age was to re- 
place or to rebuild the authority of a universal religion, 
which the previous century was thought to have destroyed, 
was widely held in Quinet’s youth, and as a young man he 
shared it. In his early search for a road to personal sal- 
vation Quinet discovered Mme de Stael. She introduced 
him to a modernized Christianity which met his profoundly 
felt need for a faith which could stand against the scepti- 
cism so prevalent in the France of his youth and yet did 
not entail, as Catholicism or his mother’s Calvinism 
seemed to do, sacrificing an inherited belief in human 
progress due to rational and good human beings. Her 
Christianity, defined as those moral laws of man and the 
universe which speak through the human conscience, gave 
life the moral purpose he sought. Mme de Stael also im- 
posed her opinions and her ideas on Germany on Quinet, as 
on so many Frenchmen of that time. His attention was 
turned to German idealism, and in 1824 he undertook the 
translation of Herder’s Ideen zur Philosophie der Ges- 
chichte der Menschheit. The following year he fell com- 
pletely under the spell of Victor Cousin’s personality, and 
found his own philosophical idealism reénforced by Cous- 
in’s almost identical doctrines. Michelet, who had been 
led to translating Vico by Cousin, became a close friend at 
this time. 

During the last years of the Restoration Quinet resided 
at Heidelberg. Here he completed the Herder translation 
and decided to make a life work of interpreting the world 
of German thought to the French audience. As befitted a 
disciple of Mme de Staél his orientation was cosmopolitan, 
and his political ideal was best embodied in the British 
constitution. His political interests were undeveloped; 
such as they were, they were most nearly represented by 
the Doctrinaires. The July Revolution had far reaching ef- 
fects on his thought. 

In Restoration France, and until 1848, the republican 
party, and the democratic party as well, favored military 
aggression with an enthusiasm and consistency which they 
rarely showed for either republican institutions or demo- 
cratic practices. The Revolution of July was not made by 
those who benefited from it. The real result was that the 
struggle which had begun in 1815 between the Bourbons and 
the Liberal party ended with the defeat of the Bourbons, 
The Liberals were not long in realizing that in order to 
maintain their victory they would have to pass to the other 
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side of the barricades. By July 1830 Quinet had been wait- 
ing for appointment to the University for several years. 
Then, with the events of July, Cousin came to head that in- 
stitution. Quinet was not named toachair. Nor did the 
July Revolution bring solace to a bruised national spirit. 
Rather than flinging defiance at the victors of Waterloo, 
the new Monarchy spent all efforts to appease the irritated 
tempers of crowned heads. When office was not forth- 
coming, Quinet’s voice joined a protesting chorus. His de- 
velopment was also affected by the anti- French feeling 
which flared up in Germany over the question of the Rhine. 

In 1831 Quinet turned on Cousin, attacking eclecticism 
as a “foreign ideology,” one which had been born under the 
Restoration, one suited to a period of national shame. The 
young man also reacted violently against the Germany he 
had so loved until then. Herder’s doctrines of nationality 
were now embraced and France presented as the nation 
upon which God had bestowed the instinct of civilization. 
From this date forward Quinet preached that France could 
lead or die, and that humanity’s fate in this matter was 
France’s fate. With regard to Germany the scales had 
fallen from his eyes. Unity, not liberty, was the vital force 
across the Rhine. Prussia, the most popular, and the only 
truly despotic state in Germany, held the key to the future. 
Only a man who would realize the use to which the instru- 
ment of Prussia could be put was required to create a na- 
tional Germany. He assured the July Monarchy that to 
initiate internal reforms in France to compensate for sac- 
rifices made to reaction abroad assured its eventual de- 
mise. Foreign influence was the lifeblood of France. 

The policies which had been the presupposition of the 
overthrow of the restored Bourbons were cast aside by the 
new monarchy. But when the regime established itself 
firmly nonetheless, Quinet made his peace with authority. 
From 1832 to 1838, after an extended visit to Italy at the 
beginning of this period, he lived in Germany. His brief 
passionate outburst of 1831 was forgotten and he put him- 
self to winning a name in France as a poet while awaiting 
a call to the University of France. He published his three 
epic poems, Ahasvérus, Napoléon, and Prométhée, during 
these years. The first, published in 1833, failed to win 
critical or popular favor, or to assist him in winning a 
chair within the University of France. Napoléonsaw Quinet 
appropriate a legend; the author made Napoleon the per- 
sonification of the modern democratic spirit. Waterloo 
was depicted as the defeat of humanity, in that the Revolu- 
tion, that was to say France, met defeat. This work, too, 
had an indifferent reception. 

Quinet married the German Protestant Minna More in 
1834, but found Germany an increasingly unbearable en- 
vironment. In 1838 he published Prométhée and a bitter at- 
tack upon The Life of Jesus of Strauss. Unorthodox reli- 
gious views had for eight years been an important factor in 
Quinet’s failure to receive an appointment to the university. 
Frequently he had written in a fashion which seemed to in- 
dicate an absence of concern about irritating the govern- 
ment or making difficult the task of friends who were anx- 
ious to assist him. The most orthodox piece ever to come 
from his pen appeared opportunely. Appointment to a 
chair at Lyon followed. 

The courses Quinet gave at Lyon were later published 
as Le Génie des Religion . Advancement to Paris (and 
Quinet was unhappy in the provincial university in spite of 
his popularity) depended on his taking a reasonable line. 
The absence of a strongly expressed anti-Catholic senti- 























ment was a noteworthy feature of these lectures, but the 
hint of his future development was present in the most im- 
portant modification of his past thought. 

He announced that his purpose was to reverse the popu- 
lar view that religious dogma was an outgrowth of, or was 
formed by, political institutions. Quinet credited the 
thought he presented to Vico, whom he always made more 
important to his own development than Herder. 

During the summer of 1840 the humiliation of France in 
diplomacy put an end to Quinet’s patience. Deserting his 
post at Lyon, he moved to Paris. The dismissal of the 
Thiers ministry in October 1840 was a dividing point in 
the history of the July Monarchy. The resurgence of a 
warrior nationalism and anticlericalism in the form of bit- 
ter opposition to a regime thought to have been established 
on these principles now occurred. In this resurgence 
Quinet played a leading part. He now placed himself in op- 
position to the regime and concerned himself more than 
hitherto with problems of political organization. In his 
Avertissement and his 1815 et 1840 he declared that the 








binding force of democratic participation in the national 
political life now seemed to him the only means by which 
France could deliver herself from the insults of the world. 
National unity, recreated in the name of the fatherland and 
the democratic principle, would allow France to smash the 
treaties of 1815 and restore herself to her fated role of 
European leadership. 

The July Monarchy weathered the storm of 1840 and 
Quinet quickly moderated his attack. In 1841 he was ap- 
pointed to the faculty of the College of France. The strug- 
gle in France between the University and the Church began 
with the Napoleonic Empire. Interludes of apparent peace 
were never more than atruce. During the July Monarchy 
this battle reached its highest pitch from 1843 to 1846, and 
for those years was the most bitterly fought of all politi- 
cal issues. Quinet’s term at the College of France ran 
closely parallel; he opened his first course in February 
1842 and concluded his last in the spring of 1845. 

These courses, Les Révolutions d’Italie, Les Jésuites, 
L’ Ultramontanisme, and Le Christianisme et la Révolution 
francaise, with those of Michelet, his closest friend, are 
credited with having been one of the most direct causes of 
the events of February 1848. Winning the mind of bour- 
geois youth was the goal of both Church and University; the 
battle lines were drawn between the Revolution and the 
spirit of the Catholic religion. The University was deter- 
mined not to give up the monopoly it enjoyed, which in time 
might extirpate Catholicism from educated France, and the 
Church fought for a privileged position under the banner of 
liberty so that it might become possible to demand the 
complete suppression of the University. The Catholic re- 
action was pronounced after 1830. The threat of democ- 
racy made new allies for the Church, and by 1840 enough 
ground had been regained to bolster Catholic confidence 
for an all-out offensive. In the year Quinet arrived at the 
College of France, two courses had been suspended follow- 
ing clerical attack. 

At Lyon Quinet had taken the position that the character 
of a living religion communicated its force to, and was the 
foundation of, the political state. Thus Catholic doctrine 
was philosophically and politically true, for Quinet believed 
that submission should be given to the spiritual force. 
When Quinet moved to Paris a definitive victory of the 
Church over the University was in prospect. Quinet did 
much to prevent this victory and to prevent the Jesuit 
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education for France which would have resulted. His 
courses appealed as much to prejudice as to reason, and 

it is as a tactician rather than as a thinker that he revealed 
himself. Not that his position was without logic. 

Papal infallibility was clearly incompatible with his 
own belief in the rationalistic premises of the Enlighten- 
ment and his devotion to the idea of progress. Quinet at 
first attacked the Jesuit Order, then implicated the Church 
itself, declaring that the Order and the Church had be- 
come one. The evidence of 1789 proved to him that hu- 
manity had become the true Church. Since that date Ca- 
tholicism no longer represented religion, for then, for the 
first time since the existence of that Church, the temporal 
world had changed without that change having been pro- 
voked by a corresponding movement of the Church. As ic 
was axiomatic that religion was the sole dynamic force in 
history, the only possible conclusion was that “religion” 
had left the religious institution. Science, Quinet stated, 
was now the true religion. Galileo, Kepler, and Newton 
were the prophets of the modern world. 

After concluding that the religious sentiment had left 
the Church, and that lay society in its pursuit of scientific 
truth was the modern expression of humanity’s search for 
God, Quinet next embraced the democratic state. He now 
declared that the democratic state, which in the pursuance 
of the general interest was limited only by certain im- 
mutable principles, prime among which was the dignity of 
the human personality, could best assist in the develop- 
ment of the human personality to its fullest limits. Where 
Catholicism formed attitudes and controlled minds he 
easily concluded that such a state or such a purpose was 
impossible. Quinet’s courses were a continual source of 
embarrassment to the government, and in 1845 he was 
silenced. 

Quinet now took up the fight for universal suffrage. He 
was defeated in his candidacy for a seat in the Chamber of 
Deputies. The Revolution of 1848 returned him to the 
College of France in triumph. Almost at once triumph 
turned to disaster. The political reality, the religious con- 
dition of French society, was revealed by the results of 
the first elections held under a system of universal suf- 
frage. France, freely consulted, voted for reaction. In 
1849, in his Enseignement du Peuple, Quinet spelled out the 
lesson. What had occurred on the political scene had been 
but the reflection of what existed in the political world. 
Religion, he repeated, was the ideal toward which the na- 
tion tended, and which it progressively realized in its civil 
institutions. Catholic states perish and political liberty 
cannot be realized in a Catholic state. The only answer 
for France was complete separation of Church and State. 
A religious revolution would have been the more desireable 
solution, but faced with the reality of religious indifference 
France must, believed Quinet, separate completely lay and 
ecclesiastical society. Education must be made com- 
pulsory and free, and the state must be given the exclusive 
right to educate; only in this fashion could France enter 
fully into the modern world. 

The full development of Quinet’s message awaited 
December 2, 1851. When France bent willingly before the 
tyranny of Napoleon II, Quinet left his homeland. Not until 
1870 did he return, and in the interval he digested his past 
experience and studied the French Revolution. 

Quinet found after 1852 that his former liberal idealism 
failed to explain the tragic course of recent history, and he 
adjusted his philosophy to account for it. The transforma- 











tion included three important judgments. First in impor- 
tance was his discovery of what he insisted was a law of 
history: Catholicism can only be destroyed by force. 
Second, he faced the logic of his own past attitudes and 
publically reevaluated the Revolution itself, and in judging 
it a failure, placed that failure at the door of the unfortu- 
nate fact that the Reformation had been stamped out in 
France. Last he turned in a bitter attack upon historicism, 
and upon the optimism of tout est bien. The three conclu- 
sions were consistent with his basic concept that a people’s 
religious belief determined their history. All that he jet- 
tisoned was his liberalism. Marnix de Sainte Aldegonde 
and La Révolution are the two works of his exile which 
most fully and best present these conclusions. 

After Sedan, Quinet returned to France. Until his death 
in 1875 he worked with the party of Gambetta and Ferry for 
the establishment of republican institutions in France. 
Quinet was above all a patriot and a religious thinker. His 
cult of nation, alism however, was never independent of 
eternal values. France was the chosen vehicle of God but 
her mission was “for the glory of the world.” But if 
Quinet’s nationalism was not intolerant or exclusive, his 
religion was both and took precedence. 

A faith in the authority of natural reason, man’s free 
will, and a conscience through which God spoke in terms 
of immutable verities combined to form Quinet’s religion. 
The Catholic Church seemed to Quinet the strongest force 
barring the dissemination of the Revolutionary faith among 
all classes of the French nation. Thus he attempted to 
make history prove that tragedy was in store for France 
if this force were not destroyed. 

Brisson, Méline, Gambetta, and Ferry are only a few 
of the more conspicuous leaders of the Third Republic who 
owed a significant debt to Quinet. The 1882 education bill 
was a first step in the program Quinet had been the first 
to outline. The culmination came with the separation of 
Church and State in France. But the religious revolution 
Quinet hoped for did not follow. 

Nineteenth century France was exceedingly rich in men 
who missed greatness but were highly endowed with talent 
and intelligence, men whose work remains significant for 
its intrinsic merit. Renan, Proudhon, and de Tocqueville 
might be named to such a group. Quinet falls short of such 
company. But through his influence upon the political as- 
pects of French history he was of far greater significance 
than any of these men. 392 pages. $5.00. 
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The story of Louisiana’s railroads has for too long 
been shrouded by half-truth, myth, oral tradition, inac- 
curacy and glib generality. Actually, in the period between 
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1830 and 1850, Louisiana’s railroad builders accomplished 
more than was generally believed, although the railroad 
mileage was small compared with the whole nation, or 
even the South. 

Almost all of Louisiana’s pre-1850 railroads were 
planned, chartered and built in the decade between 1830 
and 1840. This fact alone suggests the inextricable bond 
between the railroads and the business cycle of that era. 
Railroad fever came to a climax at the height of the eco- 
nomic cycle, in 1837, and practically ended after the panic 
of that year. Prior to the panic of 1837, shortages of sup- 
plies, labor and capital continually hindered the railroad 
companies in accomplishing their objectives. A few of the 
railroads that survived the panic continued their construc- 
tion during the depression years between 1837 and 1841. 
They were aided in this pursuit by state loans enacted 
after the panic, a fact little known up to this time. Never- 
theless, in spite of state aid, the most important source of 
capital was the private stockholder. 

The pre-1850 railroads of Louisiana could be classi- 
fied into three groups: rural railroads, local New Orleans 
railroads, and one, long-distance, interstate railroad, pro- 
jected from New Orleans to Nashville, Tennessee. The 
three all-rural railroads were each under thirty miles in 
length, and acted as appendages to the major waterways of 
the state, connecting the interior with the rivers. New 
Orleans’ local railroads were built to connect waterways, 
to provide better port facilities for the city, and to aid in 
the expansion of New Orleans’ growing population into the 
suburbs. Two of these local railroads developed into the 
New Orleans street railway system during the latter part 
of the Nineteenth century. The interstate railroad to Nash- 
ville was planned in order to meet the challenge of the 
eastern coastal cities to New Orleans’ monopoly of the 
western trade. This project failed because the state was 
unwilling to become a partner in the venture. 

The early period of railroading in Louisiana was an in- 
glorious saga of many plans, numerous failures and few 
successes, while the mileage constructed was unimpres- 
Sive. Nevertheless, valuable experience was gained in 
construction techniques, company organization and rail- 
road financing which could be put to good use in the decade 
of railroad building during the 1850’s. 

Most of the secondary sources dealing with the early 
railroads of Louisiana were generally inadequate. Caroline 
MacGill, in a short section on Louisiana railroads before 
1860, gave the best overall picture of railroad develop- 
ment in the state. Most of the writers of the standard his- 
tories of Louisiana and New Orleans, with the exception of 
Henry Rightor, gave little attention to railroads, while 
Rightor’s history merely listed the railroads chartered 
with the dates and capitalization figures. Among the his- 
tories of the state, a near-pathetic treatment of Louisiana’s 
railroads appeared in the more recently published history 
of Louisiana by McGinty. This writer told his readers that 
two railroads were chartered before 1850, and then pro- 
ceeded to list three -- but only three of the twenty-five 
railroads chartered before 1850. The best treatment of 
the New Orleans and Nashville railroad appeared in an 
article by R. S. Cotterill, who placed the railroad and its 
relationship with Louisiana’s economy and the western 
trade in proper prospective. Generally speaking, however, 
there was little information on early Louisiana railroads 
to be gleaned from secondary sources. In preparing this 
thesis, the author has relied chiefly upon federal and state 
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Despite the stories of fabulous mineral riches, Mexico’s 
greatest wealth has always been its soil. Consequently, to 
any Student of Mexican history, an understanding of the way 
Mexicans have utilized their soil is of the utmost impor- 
tance. The study of agrarian history, however, has been 
neglected. The dissertation represents an attempt to fill 
in one of the most glaring gaps in that study—the history 
of communal forms of land tenure during the colonial 
period. 

Just as the colonial era forms the background for the 
agrarian struggles of the Mexican republic, the pre- 
conquest period provides the setting for the communal sys- 
tems of landholding in the colonial era. This is especially 
true for communal agricultural institutions that were 
deeply embedded in both Indian and Spanish societies. The 
Significance of the colonial period, however, was not 
merely that its years bridged the old and the new: it was a 
period of struggle between the cultures of the conqueror 
and the vanquished. The end result, still to be determined, 
was a composite culture rather than a clear-cut victory. 

Although the Indians could be forced at the point of a 
gun to accept Spanish institutions, nature could not. Span- 
ish authorities, consequently, recognized the merit of In- 
dian customs well suited to the land and climate of New 
Spain. Among such customs were the long established 
forms of communal landholding. As in Spain, the com- 
munal institutions of the natives had developed out of man’s 
unceasing conflict with the forces of nature. 

Scholars have suggested a number of sources for the 
origin of communal landholding and collective labor in the 
pre-conquest period. Of these sources the most logical 
appear to be milpa agriculture, the lack of domesticated 
work animals, and the use of crude implements of cultiva- 
tion. Although this study is not primarily concerned with 
origins of agricultural methods, the relation of each of 
these practices to communal practices is noted. 

Milpa agriculture (often called tlacolol when practiced 
on the marginal soils of steep and rocky wooded slopes) is 
employed throughout Middle America. The system is char- 
acterized by the clearing of trees and brush by cutting and 
burning, and by a fallow period which may be as lengthy © 
as twenty years. While the collective labor involved in 
milpa agriculture varies with geographic and climatic con- 

















ditions, nowhere is the method compatible with a rigid type 
of private ownership. The usual biennial movement from 
one milpa of hillside or forest soil to another makes 
community-owned lands a virtual necessity. The infer- 
tility of marginal soils, the main reason for nomadic milpa 
agriculture, moreover, has been perpetuated and increased 
by the production of corn, one of the most soil-exhausting 
crops. 
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The want of most domesticated animals also greatly 
determined the form of agrarian land ownership in pre- 
conquest Mexico. On one hand, the lack of a large meat 
supply increased the burden on the productive soil of Mid- 
dle America, forcing the natives to utilize marginal lands 
requiring milpa agriculture; on the other hand, the lack of 
work animals forced the natives to make use of the crude 
tools of the milpa system in the heavy work of cultivation. 
In many areas where beasts, especially oxen, could have 
been employed profitably, the land was cultivated by the 
use of coas, long pointed instruments which were wielded 
at the expense of immense energy. 

Although a slow transition from hoe to plow culture on 
the better soil of Mexico occurred after the conquest, most 
Indians in the colonial era continued their ancient methods 
of farming. The horse was prohibited, and plows and oxen 
were too expensive for the average native to purchase. 
Even if prices had been within the range of Indian income, 
much of the land left to the natives was too stony for the 
use of plows and too steep and barren for the use of oxen. 
On such land, moreover, the utilization of cumbersome 
agricultural tools necessitated the practice of collective 
labor as well as communal ownership. 

While European beasts of burden were assisting in the 
decline of communal agriculture, the introduction of ani- 
mals for meat, wool, and hides led to the formation of the 
ejido, the best known type of communal land tenure. The 
ejido was a public pasturage for the town’s flocks. The 
adoption of the ejido along with that of common woods and 
waters was the continuation of a long Spanish heritage of 
communal and co-operative enterprises. 

The introduction of grazing animals also indirectly 
aided in the survival of communal agriculture. One im- 
portant result of the establishment of ejidos was the further 
extension of the lands of cultivation from the town proper. 
Thus milpas were:planted higher up the hillsides, the ideal 
location for the preservation of communal lands and col- 
lective agriculture. In the same way the roving of pigs and 
chickens around the village huts created the need for milpas 

















further away from town. 

The above paragraphs are a summary of the relation of 
natural laws and resources to the human techniques as- 
sociated with agrarian forms of communal landholding. 
Without such an explanation, a clear understanding of the 
communal institutions of New Spain would be impossible. 
The dissertation, however, is more concerned with politi- 
cal, social, economic, and legal aspects of colonization. 
Communal landholding is presented as an institutionalized 
system with a historical evolution on both sides of the At- 
lantic. 

The conquering Spaniards had a long heritage of com- 
munal land tenure. On the Iberian peninsula communal 
property and collective life, originating in the Spanish vil- 
lage (comunidad) at the dawn of history, survived both the 
Roman conquest and the invasion of the Visigoths. The 
Siete Partidas of Alfonso the Wise, for example, recog- 
nized the ejidos as a place common to all, rich or poor, 
which could not be acquired or cultivated by any person, 
and which must remain as a place of recreation and pasture 
for the whole village. Just as important was the propios, 
an area planted as a means of support for public functions 
and officials. Similar to the Indian government temple, and 
army lands worked on a communal basis by plebians under 
the direction of village authorities in Middle America, the 
propios was assimilated more easily in native communities 

















of the New World than the other Spanish communal in- 
stitutions. 

In pre-conquest Mexico native land tenure was a com- 
plicated political and social pyramid consisting of three 
basic types of property. First were the holdings of the 
nobles, worked for the personal benefit of the senor who 
owed allegiance and occasional tributes to the central au- 
thorities; second were the public properties, such as lands 
cultivated to cover the expenses of the temples, the army, 
ordinary governmental functions, and the palace or house 
of government; third were the communally operated prop- 
erties of the calpulli. Communal labor, forced or free, 
existed in all three classes of property, but only on the 
milpas of the calpulli did the commoners share in the fruit 
of their labor. : 

By the sixteenth century, communal agriculture was 
widely entrenched in Middle America. The calpulli sys- 
tem of communal land tenure was common to Yucatan, as 
well as to the central valley, the coastal plain, and iso- 
lated areas of northern New Spain. The Mayas, in fact, 
utilized the calpulli more extensively than the Aztecs. 
Communal ownership of woods, waters, game, fish, and 
salt preserves also was the rule. The only novel European 
communal custom of great importance introduced in New 
Spain was the common pasture, an institution of no value 
until after the conquest. 

Ordinances throughout the colonial centuries have given 
the historian a clear picture of communal village life in 
theory, but, unfortunately, there was a vast difference in 
reality. The success of institutions promulgated from 
above, especially in a chaotic society, was not automatic. 
Ordinances for the protection of natives, for example, were 
meaningless as long as the exploiters were charged with 
their administration. There were, moreover, inherent 
weaknesses in communal enterprises, as well as in the 
laws that provided for them. 

All new towns took form with the marking of the fundo 
legal (town proper), an area on which the villagers built 
their dwellings, church, casa de communidad, and other 
necessary buildings. The size of the town proper varied 
greatly among Spanish cities, but in 1567 a vague cédula 
set up 500 varas as the standard radius of Indian villages. 
The fundo legal was an outgrowth of the desire of the 
clergy to have an inalienable base of operation for re- 
ligious propagation. Without a propios and ejido, however, 
the town proper could not sustain the Indians economically. 

The propios, the cultivated land of the native villages, 
was the most important communal economic institution. 
Similar to pre-conquest town lands that were either worked 
or owned collectively, the propios was readily understood 
by the Indians. The monarchs of Castile and the Catholic 
Church merely had replaced Montezuma and his pagan 
priesthood as the beneficiaries of the tribute exacted from 
the harvests. To the villagers the propios was more than 
just an institution: it was a way of life. With the funds 
raised from harvests and rents, the towns supported hos- 
pitals for the sick, invalid, and aged, mills and graneries, 
local parishes, and casas de comunidades. 

The size of the propios varied with the community. In 
towns where Indians already had marked out their family 
milpas (tierras de repartimiento) before the arrival of 



























































Spanish officials, usually corregidores, the land of the 
propios was reduced considerably. The minimum exten- 











sion of the propios by law was all the land between the 
fundo legal and nearby Spanish estancias, a distance of 
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1,100 varas in all directions, minus the communal woods, 
pastures, and waters and the tierras de repartimiento. 
The basic difference between the natives who possessed 
tierras de repartimiento and those with tracts in the prop- 
ios was that the former paid tribute and the latter paid 
rent. 

However, serious abuses, reflected in numerous law- 
suits, doomed the propios to extinction. One common com- 
plaint was that the Indian principales whom the Spaniards 
retained to govern the natives were feeding themselves 
from the village lands. Another charge was that the gov- 
ernors, alcaldes, regidores, and other officials residing in 
the towns were committing dishonest deeds or exerting un- 
due authority. A third source of trouble was in the laws: 
generalized ordinances referring to things common to all 
towns did not take into account local differences. A fourth 
was the encroachments of Spaniards and the resulting lack 
of room for expansion. 

The propios, moreover, had little appeal to the Euro- 
peans. Although the propios was as much a Spanish as an 
Indian institution, the nature of the conquest was such that 
the Spaniard made little direct use of the institution. Since 
the conqueror had not come to New Spain to till the soil, 
the propios never became very important in Spanish towns. 
Unlike the ejido, which offered both recreational enjoyment 
and necessary pasturage to the Europeans, the propios 
could survive only in native villages and Spanish cities 
with attached barrios of Indians. Even in such localities, 
as this summary has noted, the existence of the propios 
was precarious. 

Laws also provided for the administrative offices that 
received and spent the money and produce from the village 
lands and other communal enterprises. Communal gov- 
ernment, in theory, was to be the key means for providing 
the security through living together that the advocates for 
the creation of native villages had desired. In reality, 
however, communal government suffered a fate similar to 
the communal village lands which were maintained as its 
source of revenue. Despite three centuries of promotion 
and protection by the crown, the administration of com- 
munity funds and produce was characterized by misrule, 
dishonesty, and external meddling. 

It was inherent in the establishment of communal gov- 
ernment that the village wealth destined for diverse public 
services would be held in the caja and casa de comunidad. 
Except for the village produce which was too bulky, all the 
riches belonging to the government were locked up in the 
Caja, a treasury box, which was stored in the casa de 
comunidad (community house). To prevent frauds, none of 
the three public servants, the alcalde, mayordomo, or 
scribe, possessed keys to all three locks on the caja. Dur- 
ing the first two centuries of the colonial period, these of- 
ficials were usually guided by the villagers in determining 
how the money was to be spent and how the produce was to 
be distributed. 

The wealth of the community came from a number of 
sources. The most important was commonly the harvest 
of crops grown on the propios, since every married male 
in New Spain was required by law to plant ten brazas of 
land for his respective village government. Another source 
was the rent charged farmers who worked village fields 
for their own benefit. This was often the most valuable 
source of income, but land tenure in the towns varied so 
greatly that some places probably had very little rented 
land. A third source of revenue was the profit from work- 



























































shops, usually factories for making woolen cloth, that 
every family was required to work for on a part-time 
s+basis. Occasionally, moreover, some of the public serv- 
ices were able to show a profit. 

By the eighteenth century, however, communal govern- 
ment was definitely on the decline. With the unceasing 
decrease in village lands, coupled with a gradual loss of 
local financial control, there were few cajas and casas de 
comunidades still worthy of their name. Communal gov- 
ernment survived only in isolated mountainous or marginal 
soil areas where milpa agriculture necessitated co- 
operative customs. 

The most enduring term of communal land tenure, the 
ejido, had a very restricted meaning during the colonial 
era. In that age the term applied only to the village-owned 
lands which were communally used without charge by local 
citizens for pasturage and recreation. Those who have 
noted a close similarity between the ejido and the alte- 
petlalli (communal lands of the ancient calpulli) have not 
clearly defined the ejido. Although some exceptions ex- 
isted, communal milpas, woods, or waters were apart 
from the ejidos. 

To add to the confusion, ejidos were often listed apart 
from prados, dehesas, and pastos (three types of com- 
munity pastures) in the property belonging to the colonial 
towns. This practice undoubtedly was due to the fact that 
Slight differences in meaning were involved: the ejido was 
employed as a place for recreation as well as pasturage, 
and the other terms had connotations that defined special 
characteristics. Some animals needed much better pas- 
ture ground than others, and so communities that pos- 
sessed several pastures divided their flocks accordingly. 

Since milpa agriculture usually necessitated biennial 
movements from one plot to another, and careful pas- 
turage often resulted in the increased fertility of the soil, 
the boundaries of the ejido undoubtedly were shifted in and 
out of the cultivated propios. A loose boundary system 
was possible if the flocks were guarded closely by the 
village-appointed shepherds. After the harvests were 
gathered on the propios, moreover, all the community- 
owned lands were turned into pastures. Although village 
practices varied, such an explanation, coupled with the 
fact that no dimensions were ever given for the width of 
ejidos, may be another reason for the many conflicting 
definitions of the institution. 

Since the ejido was pasture land, it was considered an 
inviting prize by grasping hacendados more interested in 
stock raising than cultivation. As a result, the villagers 
were deprived of much of their pasture land and conse- 
quently forced to resort to milpa agriculture on scattered 
plots of marginal soil. Thus a hundred years after the 
colonial period, when the revolutionists called for a re- 
turn to the ejido way of life, the term came to include com- 
munal lands of cultivation as well as pasturage. 

Closely related to the communal institutions already 
described were the experiments with communities pat- 
terned on early Christian beliefs or the Utopia of Sir 
Thomas More. Unlike the institutions of the Indian and 
Spanish villages, however, these experiments were based 
on abstract concepts of communal life rather than estab- 
lished customs. The most famous were the hospital-towns 
of Bishops Quiroga and Zumarraga, the colonization of 
Nuevo Santander, and the frontier missions during the 
later years of the colonial period. 

What success the experiments in communal utopianism 
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did achieve, however, was due to the milpa system of 
farming. Whether forced or freely organized, communal 
agriculture was a virtual necessity in many areas of New 
Spain. In defense of communal agriculture in the mis- 
Sions of Sonora, Ignaz Pfefferkorn, a German friar, wrote 
in the late eighteenth century that “communal sowing was 
So necessary a precaution that without it not a single mis- 
sion could have survived.”’ In the final analysis, individ- 
ualism triumphed in spite of, rather than because of, the 
nature of Mexican agriculture. 

The source material for the dissertation may be di- 
vided into three classes. In one are the primary refer- 
ences to the subject which are found in the many volumes 
of unedited colonial documents published by individual 
scholars and historical societies in Mexico, Spain, and the 
United States. The second class, closely related to the 
first, is composed of primary material intended for publi- 
cation. The best example is the work of the contemporary 
colonial historians who served as conquistadores, clerics, 
or governmental officials. The third class is the gradually 
growing collection of modern-day research on many phases 
of colonial Mexican life by members of varied branches of 
the social sciences. 

Very little reliance is placed upon recent writings di- 
rectly concerned with the communal institutions of the 
colonial period. In the opinion of this student, such writ- 
ings are either characterized by an unrealistic legal ap- 
proach or a lack of documentation. The work of others, 
however, especially in related aspects of colonial Mexican 
history, was invaluable as a source for facts and ideas. 

132 pages. $2.00. 








1, Truetlein, Theodore E, (ed. and trans.). Sonora a 
Description of the Province by Ignaz Pfefferkorn, Vol. XII 
of Coronado Cuarto Centennial Publications, 1540-1940, 
ed. Hammond, George P. Albuquerque, New Mexico: The 
University of New Mexico Press, 1949, p. 275. 
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CHRISTOVAL DE ROXAS Y SPINOLA (1626-1695) 
(Publication No. 24,328) 


John Philip Spielman Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Professor Chester V. Easum 


Bishop Christoval de Roxas y Spinola was one of the 
most engaging and many sided individuals of the late seven- 
teenth century. Known principally for his attempt to re- 
unite the Catholic and Protestant churches in the German- 
ies, Bishop Roxas was also concerned with the economic 
and political unity of the states of the German Empire un- 
der the ruling house of Austria. The purpose of this study 
was to examine the life of Bishop Roxas, and to relate the 
many aspects of his diplomatic career to the problems 
with which Austrian diplomacy had to deal during the reign 
of Leopold L 

Many vaiuable sources of information have recently 
come to light in Spanish, Austrian and German archives, 
making possible a more complete biographical study of 





Bishop Roxas than could be attempted previously. These 
letters, diplomatic reports and memoranda all tend to in- 
dicate that Roxas’ famous negotiations for the reunifica- 
tion of the Christian churches in the Germanies were in 
reality only a part of a larger plan for the total unity of 
the German Empire. 

The first important diplomatic mission which Roxas 
undertook on behalf of the Austrian Habsburg Emperor 
concerned a proposal made in 1660 for the establishment 
of an imperial East Indies Company to combat the French 
and Dutch monopolies of foreign commerce and the carry- 
ing trade in the Germanies. In 1665 Roxas expanded this 
proposal to include a plan for a customs union of all the 
German states. 

In an attempt to overcome the bitterness between the 
Catholic and Protestant confessions, Roxas added to his 
general program for reform the proposal for ecclesiasti- 
cal reunion. In these negotiations he was associated with 
most of the important scholars and statesmen of his gen- 
eration in Germany, and a close personal friendship de- 
veloped between Roxas the philosopher Leibniz. In spite 
of the fact that he worked vigorously to achieve his aims 
with respect to the religious reunion, he never succeeded 
in bridging the gap between the two confessions. 

Bishop Roxas’ single notable success in working toward 
greater unity within the Germanies was the reform of the 
imperial military law in 1681, Roxas prepared the way 
for this reform during his visits to many German courts 
in 1678 and 1679. The final enactment of the new military 
law by the imperial Diet brought a standing army into 
being, and made available to the Emperor a significant 
force which fought in Austria and Hungary during the Tur- 
kish campaigns of 1683 and 1684. In 1685 Roxas was 
named Bishop of Wiener Neustadt, and from that time un- 
til his death he devoted himself completely to his plans 
for ecclesiastical reunion. After 1683, however, he was 
still looking toward the creation of a Habsburg empire in 
the Germanies, while the Austrian ministers gave their 
attention more and more to the newly conquered terri- 
tories in Hungary. 

Bishop Roxas is most important as a patron of ideas. 
Both Johann Joachim Becher and Philipp Wilhelm von 
Hornigk, the two most important writers on political econ- 
omy in Austria during the reign of Leopold I, were in- 
fluenced by Roxas and enjoyed his patronage at the court 
in Vienna. As a diplomat and economic adviser, Roxas 
introduced many new concepts of military and economic 
organization which contributed to the building of an ab- 
solute Austrian monarchy in central Europe. 

282 pages. $3.65. Mic 58-4687 


THE NEGOTIATIONS OF CLEMENT VII AND 
FRANCIS I CONCERNING THE 
CALLING OF A CHURCH COUNCIL 


(L. C. Card No. Mic 58-572) 


Wilfred Joseph Steiner, Ph.D. 
The Ohio State University, 1957 


A major issue of the pontificate of Pope Clement VII 
(1523-1534) was the question of calling a general church 
council to consider the Lutheran movement. Demands for 
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such a council came from many sources, especially from 
the Emperor Charles V, whom historians generally have 
given credit for being one of the strongest promoters of 
the project. Opposed to the council were King Francis I of 
France and Pope Clement. It is the purpose of this study 
to determine the extent of their opposition and the reasons 
for it. The materials upon which the conclusions are based 
have been drawn largely from diplomatic sources. A spe- 
cial effort was made to refrain from involvement in doc- 
trinal disputes and to consider only those issues which had 
a direct bearing on the council question. 

The primary aim of Francis I was to further his dy- 
nastic ambitions. This led him, upon occasion, to support 
the Protestant princes of the empire or even the Turks. 

It also led him to consider the calling of a council from a 
political rather than a religious point of view. Since the 
calling of a council might conceivably lead to the solution 
of the Lutheran problem in the Holy Roman Empire and 
thereby strengthen his Hapsburg rival Charles V, he 
strongly opposed the council and took every opportunity to 
interfere with the plans for its convocation. The culmina- 
tion of all his efforts may be seen in his communication 
with the German princes shortly after the death of Clement 
VU. In this communication he protested against the com- 
plaints concerning his opposition toward the council. 
Nevertheless, a thorough examination of the sources did 
not disclose any evidence of his support for the council. 
Even in the Marseilles meeting with the pope in 1533 he 
withheld his approval of the project. While there is no 
direct evidence that this was his position, the absence of 
specific statements clearly indicates that no concession 
was made. If an agreement had been reached with the pope, 
he most certainly would have included such a statement in 
his correspondence with the German princes. 

The reign of Clement VII is divided into two nearly 
equal parts: the period from 1523 to 1528 and the period 
from 1529 to his death in 1534. The years to 1528 appear 
as a period of confusion resulting from such events as the 
Battle of Pavia, the Sack of Rome, and the exile of the pope. 
During this period Clement was unable to turn his atten- 
tion effectively to the question of a council. The more 
settled conditions in the latter half of his pontificate per- 
mitted him to give much more attention to this problem. 
His correspondence with Francis I is not extensive, but it 
is sufficient to indicate that papal influence had no effect 
on the attitude of the king. 

After 1530 Clement was less concerned with political 
ambitions because of the restoration of his family to con- 
trol in Florence. An increased attention to religious mat- 
ters is evident in his consideration of the question of a 
church council in the years that followed. His desire to 
maintain the unity of Christendom necessitated the support 
of the major secular rulers for the council project. He 
was never able to gain the support of Francis in spite of 
extensive correspondence on this subject, the appointment 
of a special mission, and a personal conference with him 
at Marseilles. It was evident to Clement that without the 
approval of both Charles and Francis the convocation of a 
council would threaten the church with a schism. From the 
religious point of view this would be one of the greatest 
evils ever faced by the church. Clement chose pot to call 
a council rather than risk such a threat. 

229 pages. $3.00. 





PILGRIMAGE TO PARIS: THE BACKGROUNDS 
OF AMERICAN EXPATRIATION, 1920-1934 


(L. C. Card No. Mic 58-833) 


Warren Irving Susman, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Merle Curti 


The so-called expatriate became a major figure in 
American cultural and intellectual history during the nine- 
teenth century; in the early decades of the twentieth cen- 
tury many American intellectuals turned, with some great 
concern, to an analysis of what had become “the problem 
of expatriation” -- a problem of American culture in gen- 
eral and a problem for the individual American artist and 
intellectual in particular. During the period immediately 
following World War I still another wave of American ex- 
patriates settled in Europe -- larger in numbers and more 
widely discussed than any previous similar movement. 
The major problem of this dissertation was to analyze 
this newer expatriation, to see how it compared with pre- 
vious expatriate movements, to discover its peculiar quali- 
ties and characteristics, and to attempt to account for 
these by a systematic analysis of the specific conditions 
which made the movement of the 1920’s possible and which 
in fact shaped the very nature of that movement. 

The work began with an analysis of the treatment of the 
so-called expatriate problem itself, for it was in the ex- 
tended discussion of the general issue of expatriation that 
many attitudes of the intellectual toward himself and to- 
ward his place in American life were formed or stated. A 
detailed analysis of the biographies of the major American 
intellectuals and artists who lived in Europe and especially 
in France, the newer expatriate center, brought to light 
many new factors and conditions. Memoirs were of spe- 
cial help in this work. Further, a study of the American 
community which had been established in France and es- 
pecially a study of its leading newspapers provided further 
information and suggestions. The work of the American 
intellectuals and artists while in Europe -- especially in 
a series of little magazines -- helped to complete the 
picture. 

The most outstanding initial characteristic of the ex- 
patriation of the 1920’s was that it found its center in 
France and especially in Paris. Thus a major obligation 
of the dissertation was to establish the particular condi- 
tions which made this center particularly attractive in this 
period and to outline what special meanings Paris held for 
the American expatriate and what light this threw on the 
nature of the expatriate movement in the period. This 
analysis also helped in drawing more careful distinctions 
between a variety of kinds of expatriates and a variety of 
motives and meanings of expatriation itself. 

The special qualities of the movement to Paris in the 
1920’s clearly enable us to distinguish the movement from 
previous ones. For the first time intellectuals and artists 
who came from social, economic, educational and general 
cultural backgrounds radically different from those of pre- 
vious expatriates became self-styled expatriates. Within 
the general pilgrimage to Paris there were a series of 
special groups with different backgrounds and special in- 
terests. So great, indeed, was the variety, so different the 
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attitudes and ideas which frequently reflected the particu- 
lar conditions which made the more general movement it- 
self possible, that the very concept of expatriation was 
radically altered during this period. Rarely does this 
analysis discover, for example, the stereotype of the ex- 
patriate so much a part of the traditional image of the 
1920’s. Rather the analysis reveals a movement of com- 
plexity which itself reflects major cultural and intellectual 
changes in the United States. And, while the movement in 
general does indicate that this expatriation, as in previous 
cases, was an expression of criticism of civilization in the 
United States, the criticism was of a different nature while 
the European experience itself frequently made possible 
the so-called reconciliation of the intellectual with America 
itself. 410 pages. $5.25. 


THE RAILROAD TIE INDUSTRY IN THE 
CENTRAL ROCKY MOUNTAIN REGION: 1867-1900 


(Publication No. 22,645) 


William Harvey Wroten, Jr., Ph.D. 
University of Colorado, 1956 


Supervisor: Associate Professor Robert G. Athearn 


Historians have not realized that although sometimes 
associated with the lumber industry, the crosstie industry 
is nevertheless a distinct and separate entity. Students of 
forest utilization and the railroad companies themselves 
appreciate this distinction. For over a hundred years the 
railroads of this country have had to depend upon wood as 


the source for the important crosstie in railroad construc- 
tion, and despite attempts to introduce and use substitute 
materials (more than 2500 patents have been issued for 
such substitutes), no other satisfactory substance to this 
day has been found. The resultant industry of today is 
large enough to maintain its own national association and 
monthly publication. The problem of this work was to 
study and present the story of this relatively unknown but 
Significant industry and its associates--the “tie hacks”. 
This paper, though, is not concerned with the industry 
on the national scene, but relates the history of the cross- 
tie industry in the Central Rocky Mountain region from 





1867, the time of its beginning there, to the turn of the 
century, when new methods of cutting changed operations 
within the industry. There has been no attempt to prove 
that this western region was a great lumbering section, 
nor that crossties had the same Significance to the West 
as minerals, grain or cattle. However, as a result of rail- 
road building, the cutting of crossties became an important 
operation in Wyoming and Colorado, at times overshadow- 
ing other lumbering operations; indeed, it often became the 
major industry. 

Railroad transportation was the key which opened the 
vast empire of the Trans-Mississippi West and its valu- 
able resources to the people of the United States. And it 
was the relatively cheap and available crossties which, to 
a great extent, permitted the numerous miles of track to 
be laid and maintained in Colorado and Wyoming prior to 
1900. Besides the economic importance of this crosstie 
supply to the railroads, there was the economic Ssignifi- 
cance of the cutting operations in dollars to the struggling 
settlers and their communities during certain periods. 
The money spent by railroads, tie contractors, and tie 
hacks meant much to the business men of the tie cutting 
centers, e.g., Laramie, Wyoming and Boulder, Colorado. 
Attention has been given to the problem of supplying cross- 
ties in the initial construction of such railroads as the 
Union Pacific, Denver Pacific, and the Kansas Pacific and 
to the expansion and growth of the industry prior to 1900. 
As most of this timber had to be cut from the public do- 
main, the actions and differences of opinion between the 
tie cutters and the national government emphasize the 
West’s early coveting of the exclusive right to utilize its 
natural resources without interference from Washington. 
Immediately prior to 1900 this viewpoint changed and the 
West called on the national government to take steps to 
conserve the forest and water resources for the benefit 
of all the people. A social side of the industry is pre- 
sented by a study of the men who cut the ties and trans- 
ported them by river drives to the railroads, and their 
way of life in the tie camps and river towns. The tie hack, 
who hewed the millions of crossties for building and main- 
taining western railroads, is a man of the past; modern 
machinery of various sorts has made his profession ob- 
solete. Gone though the tie hacks may be, these men and 
their profession had much to do with the heritage and de- 
velopment of the present day Central Rocky Mountain re- 
gion. 350 pages. $4.50. Mic 58-4688 
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This study deals with the housing preferences of a 
group of homeowners who live in a development of similar 
houses in the metropolitan area. Their opinions were 
sought regarding certain features which were present in 
their houses and which are common to many other new 
homes. An investigation was made of the relationship be- 
tween families’ housing preferences and certain personal 
characteristics of the family, their recent housing history, 
and apparent social integration. In addition, physical char- 
acteristics and conditions of the houses were noted -- i.e., 
orientation, individualization, and upkeep. 

Interviews were held with a random sample of 207 
homeowners living in the 1950 semi-ranch style houses in 
Levittown, Long Island. The data obtained were statisti- 
cally correlated and significant relationships were sought. 

The majority of families in the sample have been living 
in their houses for three years or longer. They are rather 
young, fairly well educated, predominantly veteran families 
of larger than average size. Most families have children 
in the 1-5 year age group. The most common reason given 
for buying the Levittown house is the fact that it was rea- 
sonable in price. 

There are indications of a high (48%) potential turn- 
over of the population. A very small percentage of the 
families of college graduates, and those in which the wage- 
earner works off Long Island consider themselves “perma- 
nent.” A rather consistent trend is found between satis- 
faction with the housing characteristics and permanent 
residence. Those who like the housing features have, as a 
whole, a substantially higher percentage who expect to stay 
indefinitely than do those who do not like the features. 

Satisfactions and dissatisfactions with the various fea- 
tures found in the houses such as the asphalt tile floors, 
radiant heating, picture windows, available storage, car- 
port, number of rooms, and room sizes are discussed at 
length. Changes which families would prefer to make are 
enumerated. 

The data tend to support the hypothesis that: “The de- 
gree of satisfaction which owners find in their homes is 
related to the family’s personal characteristics, history, 
and social integration.” Of the three categories, personal 
characteristics show the strongest influence upon satis- 
faction with the house. Relationships between the social 
factors and between the housing factors are also reported. 

Several suggestions are made for the housing of fami- 








lies in the low to middle income groups. A one-story house 


is considered most desirable regardless of whether fami- 
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lies had one or two stories at the time of the survey. At 
least three bedrooms are considered necessary by the 
majority of all families with three or more members. The 
preferred laundry location is a first floor utility room, or 
as second choice, the kitchen. Slab construction seems to 
be very satisfactory providing adequate closet and outdoor 
storage areas are provided. The asphalt tile flooring, 
however, (particularly the black tile) is disliked. 

In many cases families are willing to tolerate or over- 
look dissatisfactions with features they consider are at- 
tractive looking or provide atmosphere. 

It must be noted that the findings of this survey reveal 
families’ satisfactions with housing features after they 
have experienced living with them. None of the informa- 
tion here can establish what families will buy. 

485 pages. $6.20. 


AN EXPLORATORY STUDY OF INTERSPOUSAL 
VERBAL COMMUNICATION RELATIONSHIPS 


(L. C. Card No. Mic 58-864) 


Laurence Eugene Smardan, Ph.D. 
Cornell University, 1957 


This was an exploratory study of the interspousal ver- 
bal communication relationship of a group of married 
pairs. 

The purposes were to obtain for analysis samples of 
communication behavior, to find out how each husband and 
wife felt about their communication relationship in specific 
and spousal verbal communication in general, to ascer- 
tain the relationship of various aspects of communication 
behavior to other characteristics of the individuals, and 
to study intensively two married couples with different 
communication relationships in an attempt to account for 
the differential. 

Fifty married pairs comprised the population. The in- 
vestigator included in the study an equal number of pairs 
married under and over ten years, pairs representing a 
variety of religious, ethnic, educational and socioeconomic 
backgrounds, and pairs with and without children. All 
couples were referred to the investigator by friends or 
pairs who had been interviewed previously. 

An interview schedule was designed for the study. 
Discussions in six areas were selected as the basis for 
the analysis of samples of communication behavior. Each 
couple was asked to come to an agreement together, in the 
presence of the investigator, as to a recent discussion 
they had had in each of the following areas: leisure time, 
children, relatives, financial matters, daily experiences, 
and plans for the future. After the pair came to agree- 
ment concerning the six areas, each was interviewed 
separately. All responses were recorded in longhand. 

Major findings indicated that: 
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1) children was the easiest and most satisfying area of 
communication; relatives and financial matters were 
the least satisfying. 


2) married pairs talked most about children, least 
about plans for the future. 


3) wives were more likely than husbands to feel their 
communication relationship was worse than they 
expected. 


4) more subjects married a longer than a shorter pe- 
riod of time were satisfied with the way the six dis- 
cussions turned out, and disagreed with a statement 
that wives have a greater need for intimate, friendly 
conversation with their husbands than husbands do 
with their wives. 


more subjects married a shorter than a longer pe- 

riod of time said they felt they talked enough prior 

to marriage; they also were more likely to say that 
they always have enough to talk about. 


6) more subjects with college education than those with- 
out understood everything the spouse was trying to 
get across in the six discussions. 


Approximately half the subjects seemed completely 
satisfied with their communication relationship; the other 
half were able to mention, on request, one or more sources 
of dissatisfaction. Major sources of satisfaction were: 
enjoyment in sharing and confiding, mutual understanding, 
and the ability to agree without arguing. Major sources of 
dissatisfaction were: inability to reach agreement, to un- 
derstand, or to listen. The presence of certain personality 
traits also made talking together dissatisfying. Subjects 
who were completely satisfied with their communication 
relationship were more likely to report that their parents 
had a generally equalitarian, cooperative relationship than 
were subjects who expressed dissatisfaction with their 
own communication relationship. 

The investigator concluded that their communication 
relationship has real meaning to the subjects. Those who 
are satisfied value the relationship highly; the dissatisfied 
think they know what could be done to improve it. The 
study suggests a need for educating young people prior to 
marriage in the development of sound skills and attitudes 
related to interpersonal relations. It is also possible that 
families, as well, could be helped through educational pro- 
grams to establish and maintain more satisfying communi- 
cation relationships. 246 pages. $3.20. 


THE EFFECT OF AN AUDIENCE ON THE 
GOAL-SETTING BEHAVIOR OF 
ELEMENTARY SCHOOL CHILDREN 


(L. C. Card No. Mic 58-619) 


Elizabeth Kezia Starkweather, Ph.D. 
Cornell University, 1957 


This was an experimental study of the influence of an 
audience on goal-setting behavior. The subjects were 96 
' children, boys and girls from the first, third and fifth 
grades. This distribution of subjects made it possible to 
study age and sex differences in performance. 





A level of aspiration task, a beanbag target game, was 
designed for the experiment. It offered a series of dis- 
crete levels of difficulty from which every child could 
choose goals that were extremely easy or extremely dif- 
ficult relative to his own ability. 

The children demonstrated their usual pattern of goal- 
setting behavior in a first session of the game, during 
which external influences were held ata minimum. From 
the performances in this first session, each child’s ability 
was measured; and then the relative difficulty of the tar- 
gets for each child was expressed in standard scores to 
permit the comparison of the performances of all children. 

An analysis of the goal-setting behavior demonstrated 
in this first session of the game, showed the expected pat- 
tern of positive responses to success and negative re- 
sponses to failure. Beyond this, children who played the 
game as a whole ata relatively difficult level made sig- 
nificantly larger responses to success than to failure; and 
children who played the game at a relatively easy level 
made significantly larger responses to failure than to 
success. Within the set of goals chosen by a single child, 


his responses to success were markedly larger at the 


easier levels, and responses to failure were markedly 
larger at the more difficult levels. Older children made 
smaller responses to both success and failure experi- 
ences. No sex difference was evident in this analysis of 
the first session of the game. 

Control and experimental groups were selected for the 
second session of the game. These groups were matched 
on sex, grade, ability in the game, and tendency to play 
the game at an easy or difficult level. The control group 
then played the second game under the same circumstances 
as the first. The experimental group played the second 
game observed by an audience of three other children. 
This audience group was the same Sex as the subject but 
was one grade more advanced in school. 

The change in performance from the first game to the 
second was then analyzed. Willingness to risk failure was 
indicated by the difficulty level of the goals chosen in re- 
sponse to success and failure experiences; and the change 
in this willingness to risk failure was carefully examined. 
The audience influence was indicated by the difference be- 
tween the change in the performance of the experimental 
group and the change in the performance of the control 
group. 

There was a tendency for the influence of the audience 
to be different for the boys than for the girls. The ex- 
perimental boys differed significantly from the control in 
that they chose more difficult goals in response to suc- 
cess; and easier goals in response to failure. This find- 
ing is consistent with the interpretation that the audience 
increased the potency of both the failure and success ex- 
periences. For girls, there was a tendency for the re- 
verse pattern to occur, 

A brief questionnaire (from PARI), focused on parental 
demands for conformity and achievement, was used in 
connection with this experiment. For the first grade chil- 
dren, the results indicated a significant relationship be- 
tween parental demands and goal-setting behavior. The 
children of high-demand parents played the game ata 
relatively easy level, and the children of low-demand par- 
ents played at a relatively difficult level. This suggests 
the advisability of a more intensive study of home in- 
fluences on the development of goal-setting behavior. 

208 pages. $2.70. 
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AN EVALUATION OF COLLEGE HOME 
ECONOMICS CURRICULUMS IN SELECTED 
COLLEGES IN THE SOUTHERN REGION 
OF THE UNITED STATES 


(L. C. Card No. Mic 58-865) 


Shelby Mitcham Stephens, Ed.D. 
Cornell University, 1957 


The purpose of this study was to determine whether or 
not college home economics programs are meeting the 
curriculum needs of students in personal, home and family, 
and community living, and in vocations and professions in 
home economics and related areas. 

Sixteen divisions of home economics in the Southern 
Region of the United States and 293 graduates therefrom 
were included in this study. Data were secured through 
the means of two questionnaires, one directed to the ad- 
ministrators of the divisions of home economics, and one 
directed to the graduates of the divisions of home eco- 
nomics. The basic issues in the questionnaire directed to 
the administrators were: (1) general data concerning the 
colleges and the divisions of home economics, (2) objec- 
tives of the undergraduate programs, (3) information con- 
cerning the curriculums, and (4) information concerning 
extra curricular activities. The basic issues in the ques- 
tionnaire directed to the graduates were: (1) general data 
concerning the graduates, (2) information concerning their 
curriculums, and (3) information concerning their extra 
curricular activities. 

Research findings indicated that the general education 
programs were not meeting the needs of the students. Ad- 
ministrators indicated: (1) that courses in the biological 
sciences and chemistry in physical science were not func- 
tional enough, (2) that students were not getting enough 
courses in general education, (3) that the requirements 
were too rigid, and (4) that there was not enough inter- 
disciplinary planning. The graduates rated general educa- 
tion courses low as to helpfulness to them since leaving 
college. 

Research findings also indicated some weaknesses in 
the basic home economics programs. The administrators 
indicated the programs were rigid, that the courses were 
not functional enough, and that there should be some shift- 
ing of courses. The graduates rated the basic home eco- 
nomics courses high as to helpfulness since leaving col- 
lege. They rated courses which give tangible evidences of 
success the highest and courses which give intangible con- 
tributions to education the lowest. 

Data showed that the 182 graduates who took positions 
in their major fields were as a whole satisfied with their 
vocational and professional programs. Sixty-eight of the 
graduates took positions other than in their major areas, 
and 110 who took positions have changed them. 

Data showed that the majority of the graduates were 
members of organizations sponsored by the divisions of 
home economics and the colleges and universities, and that 
less than half participated in community service organiza- 
tions while in college. Virtually all of the graduates have 
participated in community organizations since leaving 
college. 


Conclusions Based on the Study 
1. Home economics students need to be helped to be- 
come aware of the contributions to education of 








courses which do not appear to give tangible evi- 
dences of success, both in general education and in 
home economics. 


. Faculty members and students need to become aware 
that all education does not need to be functional to 
contribute to a full and satisfactory life. 


Consideration should be given to positions available 
to students after graduation in education for voca- 
tions and professions. 


. There is need for strengthening education in extra 
curricular activities. 


0. There is need for strengthening education for per- 
‘sonal, home and family, and community living, and 
for vocations and professions. 


6. Consideration should be given to a five year period 
for education in home economics. 
244 pages. $3.15. 


FINANCIAL EXPERIENCES OF FAMILIES: 
FAMILY FINANCIAL EXPERIENCES OF 
SELECTED GRADUATES OF MORGAN STATE 
COLLEGE AND THE IMPLICATIONS OF THESE 
EXPERIENCES FOR TEACHING FAMILY FINANCE 


(L. C. Card No. Mic 58-501) 


Thelma Vivian Winder, Ed.D. 
New York University, 1957 


Chairman: Professor Henrietta Fleck 


The purpose of this investigation was to identify the 
family financial experiences of selected graduates of one 
class of Morgan State College one year after graduation 
and to show the implications of these experiences for 
teaching a course in family finance at Morgan State College. 

A questionnaire was constructed and an interview was 
structured and administered for securing the necessary 
data. Certain criteria for determining the subjects were 
used; forty members of the 1954 graduating class met 
these criteria. 

A description of these graduates was obtained which 
included sex, age, major in college, occupation, income, 
marital status, number in family, and living arrangements 
and facilities. Their family financial experiences were 
obtained which took into account housing, household opera- 
tions, food, alcoholic beverages, tobacco, clothing, ad- 
vancement, personal taxes, personal insurance, gifts, con- 
tributions, and miscellaneous. Comments regarding these 
financial experiences were recorded when given. 

From an analysis of the above data a general descrip- 
tion of the graduates evolved: over three-fourths were 
females; their average age was twenty-eight years; the 
highest per cent, 72.5, were teachers; 17.5 per cent were 
social workers; and 10.0 per cent were in other occupa- 
tions. Their average income was $4,041; their average 
family income was $5,071. Sixty-seven per cent were 
single; and the highest per cent, 47.5, had families com- 
posed of one member. 

Seventy per cent of the graduates lived in homes which 
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were either owned or being bought by them or their par- 
ents; the highest per cent lived in six room dwellings with 
one bath; and all but one graduate had some type of tele- 
phone service. 

Sixty-seven per cent of the graduates kept budgets but 
only 20.0 per cent adhered to them. Eighty-seven per cent 
had savings accounts; 73.1 per cent of the single graduates 
controlled their own budgets; and 57 per cent of the mar- 
ried graduates used a joint control plan. The highest per 
cent, 40.0, went to lending agencies when in financial dif- 
ficulty. 

Fifty-two per cent of the graduates thought that attend- 
ing college had helped them to solve their financial prob- 
lems; 97.5 per cent thought that it should help them; and 
97.5 per cent thought the study of family finance important 
enough to be included in a college curriculum, and that 
Morgan State College should consider offering such a 
course. 

No general pattern of expenditures was found to be 
prevalent among the families composed of different num- 
bers. It was found that they used the highest per cent of 
their incomes, 23.4, for advancement; they used the lowest 
per cent, 11.5, for housing. 


LANGUAGE AND 


LANGUAGE AND LITERATURE, GENERAL 


HENRY HARLAND: A CRITICAL BIOGRAPHY 
(Publication No. 23,427) 


John James Clarke, Ph.D. 
Brown University, 1957 


Henry Harland, whose bizarre career ended more than 
half a century ago, is a forgotten American author today. 
For twenty years prior to his death, however, he was a 
prominent and colorful literary figure in this country and 
England. This dissertation assembles the facts of his life 
and evaluates critically his literary efforts. 

Harland’s writings, predominantly short stories and 
novels, fall chronologically into three categories. He first 
attracted notice in the 1880’s by writing, under the pen 
name of “Sidney Luska,” a series of realistic, sensational 
novels set in New York City’s Jewish sectors, including 
As it Was Written and The Yoke of the Thorah. Harland 
abandoned this career abruptly, however, and quit the 
United States, returning only once during his remaining 
sixteen years. 

In one of literature’s most startling transformations, 
he next emerged in England as a central light of the flam- 
boyant Decadent movement. He associated familiarly with 
Henry James, Aubrey Beardsley, Max Beerbohm, Richard 
LeGallienne, Edmund Gosse, Arthur Waugh, Gearge Moore, 
Paul Verlaine and numerous other writers and artists. 
Throughout its three-year existence, Henry Harland was 
literary editor and mainstay of The Yellow Book, the con- 
troversial manifesto of Decadence. This book-form peri- 




















In comparing the percentages of expenditures of the 
families in this study with all Baltimore families the great- 
est difference was in expenditures for food, alcoholic bev- 
erages, and tobacco. These expenditures were 15.1 and 
28.2 respectively. Also, the Morgan graduates had a sav- 
ings of 2.2 per cent of their incomes for the year while all 
Baltimore families had a deficit of 1.9 per cent. Although 
six families composed of four members had the highest 
average family income they were the only group of families 
with a deficit for the year. 

Eight of the forty families were chosen for Topical 
Summary write-ups. These summaries included their 
family financial experiences and showed reference toa 
course in family finance in that they might be used in pro- 
fessional courses for realistic experiences. 

On the basis of the findings of this study, implications 
were drawn which indicated an encouraging attitude toward 
the use and management of money, suggestions for the 
content of a course in family finance, and topics for further 
research. Recommendations for teaching a course in 
family finance at Morgan State College were also made. 

310 pages. $4.00. 
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odical shocked most contemporaries, but it would be con- 
sidered a tame, experimental venture today. 

After The Yellow Book collapsed, its eventual doom 
having been sealed by Wilde’s downfall, Harland came to 
be recognized as the leading disciple of Henry James and 
as an authority on French literature and the art of the 
short story. He became an ardent Roman Catholic and, in 
1900, launched the third phase of his literary career with 
the publication of The Cardinal’s Snuff- Box, a dainty novel 
about imaginary royalty. The book had an enormous sale 
and Harland followed his strike with several similar 
“Anglo-Italian” novels which also proved best sellers. He 
died at the age of forty four on December 20, 1905, at San 
Remo, Italy, where he had gone in a futile attempt to cure 
a lifelong pulmonary disorder. | 

Harland planted much erroneous data about his life, in- 
cluding the popular belief that he was a native of St. 
Petersburg, Russia. He really was born in New York City, 
of New England parents, on March 1, 1861. The poet Ed- 
mund C, Stedman was his godfather and later his literary 
mentor, even to arguing once with William Dean Howells 
as to how the young novelist’s talents could best be de- 
veloped. Harland attended City College of New York, was 
enrolled for a brief period as a divinity student at Harvard 
University, and traveled abroad before devoting himself 
to literature. 

Overrated in his day, Harland is a second-rank writer. 
His early psychological novels, however, have a curiously 
modern tone, and his short stories in the manner of James 
place him among the literary avant garde of the 1890’s. It 
has been noted recently that Harland’s tales are often con- 
cerned with time relationships which Proust later ex- 
plored more fully. Harland was always ‘4careful craftsman, 
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striving for the “mot juste.” His considerable fiction is 
generally superior to that of most of his contemporaries, 
and several stories merit more attention than they have 
received. 

Apart from his writings, Harland is a captivating per- 
sonality for his extraordinary life, which he constantly 
sought to embellish with even more glamor and mystery. 
The extent of his literary associations is astonishing. 

Gadabout, poseur, cosmopolitan and pseudo- Bohemian, 
Henry Harland crammed a fascinating, productive and suc- 
cessful career into two decades, but his fame was fleeting. 
He and his devoted wife left no children and they had been 


away from this country so long that his passing was as that © 


of a stranger. He died with a dying era and was soon for- 
gotten, but the future promises somewhat brighter for the 
reputation of this strange writer. 

391 pages. $5.00. Mic 58-4689 


KINGSHIP IN MEDIEVAL SPAIN: 
ALFONSO X OF CASTILE 


(L. C. Card No. Mic 58-812) 


Robert Alan Macdonald, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Lloyd Kasten 


The peculiar interest of Alfonso X (1252-1284) derives 
from, among other possibilities, two noteworthy circum- 
stances. One is his broad intellectual bent combined with 
the advantage of kingship which put him in an unusual po- 
sition to influence his people’s history. Since the criticism 
of the ages has both praised and condemned that influence, 
a new approach may satisfy the demands of justice to seek 
the truth and at the same time bring us a little closer to 
understanding the man and his role. 

Alfonso is of special interest for another reason: his 
part in the history of Spanish political thought. In 1257, 
antedating his Habsburg successor Charles V by two anda 
half centuries, he was elected Holy Roman Emperor. While 
his rule in that capacity never became effective, itnaturally 
excites curiosity about his ideas of the imperial dignity. 
The latter are pertinent to the contemporary controversy 
over jurisdiction between the rule of pope and emperor. 
Alfonso’s ideas on empire and kingship are known to us 
from a number of significant works published in his name. 
Although the extent of his personal participation in these 
works remains undetermined, evidence shows that he was 
more than project underwriter. The works, therefore, had 
more than his mere approval and their value in providing 
his views is correspondingly heightened. 

The first of the three parts of the study is devoted to 
examining several texts with a view to obtaining a reason- 
ably accurate statement of the king’s political philosophy. 
Nowhere are these ideas given systematic philosophical 
expression. Previous efforts to accomplish their recon- 
struction have had more limited objectives and have con- 
fined themselves to using the second partida in modern edi- 
tion. Since recent scholarship has renewed questions about 
the accuracy of the partidas, as now edited, in reflecting 
Alfonso’s thought, it seems necessary to consult a greater 
number of the Alfonsine works, legal and non-legal, in or- 








der to confirm the authenticity of broad concepts implicitly 
underlying the principles and specific provisions of the 
partidas. These works--other code texts, didactic writing, 








and the histories--also give complementary expression to 
the Alfonsine ideas. 

Part Two of the study deals with the problems of Al- 
fonso’s reign--the pursuit of the holy war and the recon- 
quest, the concept of Spain, relations with near neighbors, 
the imperial election, legal reform, and the succession 
issue. Resort is made, where possible, to primary sources 
to ascertain the historical record. The general theme is 
conflict between the royal party, seeking to restore the 
unity of law they believed to have prevailed in the Visi- 
gothic kingdom, and the nobles who resisted this effort in 
the name of traditionalism. The immediate victors were 
the latter party, who forced Alfonso to rescind his re- 
cently promulgated royal law (the Fuero real) and saw him 
cast aside his new rule for succession. With the nobles’ 
adoption of primogeniture in that very century, however, 
and the acceptance of new legal ideas (based on revived 
Roman concepts) by scholars and jurists, the king even- 
tually won gains, too, but not before Alfonso’s reign ended 
in civil war. The immediate cause of his political failure 
was excessive preoccupation with a lost cause, the im- 
perial will-o’-the-wisp, but his fundamental problem (Part 
Three) was one of disciplining his own irresolution, vacil- 
lation, and emotionalism. 

Original contributions include discussion of the char- 
acter and relationship of code texts, the discussion of 
cortes, the reconstruction of Alfonso’s political theory, 
and a glossary of political terms. Five appendices com- 
prise a chronology of the Moorish campaigns, Alfonso’s 
itinerary through 1284, a list of fueros granted by the King, 
both royal and traditional, a reference list of major non- 
legal works, and the glossary. 612 pages. $7.75. 











JOHN PIERPONT: PORTRAIT OF A 
NINETEENTH CENTURY REFORMER 
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Abe Carl Ravitz, Ph.D. 
New York University, 1955 


Adviser: Nelson F. Adkins 


John Pierpont (1785-1866), American writer, reformer, 
and Unitarian clergyman, was one of the truly striking 
personalities of nineteenth century New England. During 
a turbulent era of reform, Pierpont achieved great con- 
temporary fame through his promulgation of abolition, 
temperance, phrenology, and spiritualism. His thought 
and vibrant personality serve as a mirror for much of the 
reformist activity of the times. 

Pierpont’s uneventful youth in Litchfield, Connecticut, 
was followed by his entrance into Yale in 1800. He studied 
under Timothy Dwight, and, after graduation, taught under 
Azel Backus, a noted schoolmaster. Following this ex- 
perience, Pierpont was tutor on a South Carolina planta- 
tion, but by 1809 he was studying law under the famous 
jurist, Tapping Reeve. Since Dwight, Backus, and Reeve 
were outspoken Federalists, Pierpont adopted their politi- 
cal views and wrote The Portrait (1812), a poem similar to 





The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





LANGUAGE AND LITERATURE 


1039 





Bryant’s The Embargo (1808) in its harsh attack on Jeffer- 
sonian democracy. 

Failing as a lawyer, Pierpont went into business in 
Baltimore with John Neal, only to be ruined by the depres- 
Sion following the War of 1812. He had now become at- 
tracted to literature, helping to organize the Delphian Club, 
writing for the Portico, and publishing his famed Airs of 
Palestine (1816). With this publication Pierpont was ack- 
nowledged the foremost American poet. 

Uncertain of his future, Pierpont in 1817 was persuaded 
by William Ellery Channing to study theology. After enter- 
ing the Harvard Divinity School, he vigorously applied him- 
self and was ordained in 1819, thereupon securing a pulpit 
at the Hollis Street Church in Boston. There Pierpont re- 
mained for twenty-six years. 

Reformist fervor was then gripping New England, and 
Pierpont immersed himself in contemporary affairs, much 
to the annoyance of his parishioners. Parting with orthodox 
Unitarianism, the minister preached against “fasting to 
please God,” imprisonment for debt, and the militia sys- 
tem. Seldom did he embrace pure theology in his dis- 
courses. Soon becoming an abolitionist, Pierpont aligned 
himself with “Garrisonism.” From his pulpit he clamored 
for immediate emancipation of the slave; in letters he ex- 
pressed vicious contempt for Southern sympathizers. 
Pierpont’s Anti-Slavery Poems (1843) was favorably re- 
viewed by Emerson, and the fiery minister was highly es- 
teemed by his abolitionist colleagues: Garrison, Whittier, 
Clarke, May, and Lowell. 

Pierpont was also “emphatically the temperance poet.” 
Outraged at demon rum, he preached and poetized vehe- 
mently against the evil. The man gave temperance lec- 
tures, collaborated, so tradition says, on a temperance 
drama, and was regarded as one of the outstanding literary 
leaders of the movement. 

Interested in educational reform, Pierpont compiled a 
series of anthologies for primary and secondary school 
use, lectured at lyceums, wrote for educational journals, 
and embraced the cult of phrenology. In lectures and in 
his Phrenology and The Scriptures (1850) Pierpont de- 
fended phrenology as a “source” to be used for self- 
education. 

The notorious Hollis Street trial, incited by Pierpont’s 
extra-clerical activities, hurt the clergyman deeply. True, 
he was acquitted, but was also officially rebuked by his 
fellow Unitarian ministers. He now left Boston, held two 
other pastorates, continued his reformist activities, and 
dabbled in politics. As a regimental chaplain during the 
Civil War, the man proved physically unfit for army life, 
and he obtained a clerkship in the Treasury Department, 
spending his last days in Washington, where he embraced 
the cult of Spiritualism. 

Pierpont’s life and work vigorously encompass the age 
and society of which he was an integral part. A crusader 
for intellectual and moral progress, John Pierpont stands 
as the personification of an epoch when, as Emerson once 
said, “things were in the saddle and rode mankind.” 

337 pages. $4.35. Mic 58-4690 























A HISTORY OF AMERICAN POETRY (1860-1869) 
(Publication No. 23,455) 


Marion Lee Steinmetz, Ph.D. 
Brown University, 1957 


Poets of the sixties, both in poetic theory and practice, 
equated poetry and truth. The narrow scope of poets’ 
vision focused attention on the literal meaning of poetic 
statements. This narrow scope of vision is seen in the 
normal use of metaphor which was similar to the thing 
compared. Few poets departed from normal poetic prac- 
tice. Poe, now dead, had avoided the “heresy of the Didac- 
tic” by departing from normal experience in choice of sub- 
ject matter. Emily Dickinson, employing the metaphysical 
conceit, was producing unusual and vivid metaphors. 
Emerson employed an economy of words, and an occasional 
unusual use of metaphor. Whitman occasionally effected 
an artistic fusion of sensation and thought, and used sym- 
bol effectively. Poets used conventional metrics and 
Stanzaic forms. Disliking critics, poets expected readers 
to be non-critical, and to bring a set of stock responses to 
their reading of poetry. Poets themselves employed stock 
expressions constantly. 

Poetry did not mirror outer aspects of the American 
scene, but inner states of mind. The emotional content of 
poetry was great, mirroring the prevalent faith in un- 
lettered, emotional human nature. Most poetry was senti- 
mental, in that poets coupled their insistence on man’s re- 
peated, intense, emotional response to experience with an 
extraordinarily narrow range of vision. Poets and readers 
alike appreciated sentimentalism in poetry because it por- 
trayed their concept of themselves. Much poetry of the 
sixties is similar to earlier romantic poetry. But Ameri- 
can poets, preeminently Christian, always placed ideas 
within a Christian framework. The popular long verse 
narratives were sentimental. The chief characters were 
the hero, heroine, and villain. These two-dimensional 
characters were meaningful because they helped answer 
questions, and reduced the complexity of existence. Deny- 
ing the existence of both good and evil in the same indi- 
vidual, poets could draw characters only in black and white. 

Poets, identifying poetry and philosophy, wrote much 
religious verse which accurately reflected society’s pro- 
found belief in the sentimental, optimistic religious ortho- 
doxy of the sixties. The optimistic truth of man’s per- 
fectibility is seen in moralistic verse, and in poems pic- 
turing the waning power of Satan, mirroring an easy Sal- 
vation, and advocating non-sectarianism. This optimism 
was fused with Christian orthodoxy in many poems. God 
was pictured as kindly but omnipotent, and Christ as a 
divine companion. Poets looked on this life as.a spiritual 
trial, and longed for Heaven. The many poems making use 
of Biblical material reflect a belief in the Bible as the 
divinely inspired word of God. Poems on the death of the 
young were more numerous than those on any other sub- 
ject. These poems not only reflect the sentimentalism of 
the period, but also various aspects of the religious tem- 
per of the time. 

Writing about the Civil War because it interested so- 
ciety, poets utilized prevailing poetic practices, wrote in 
the sentimental tradition, and gave their war a religious 
reading. No distinction, except in subject matter, exists 
between Civil War verse and other verse. Poets equated 
poetry and truth, exercising a narrowness of vision and 
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utilizing stereotyped phrases. Whitman and Melville are 
exceptions. Whitman occasionally experimented with lan- 
guage, employing unusual phrases. Melville sometimes 
juxtaposed passages varying in tone. Both Whitman’s and 
Melville’s volumes of war verse contain organic philoso- 
phies: Whitman’s, the unity of America to come from the 
struggle; Melville’s, pessimism over war hysteria. A 
sentimental tone characterized both short, lyric poems 
and the many verse narratives having a Civil War back- 
ground. The Civil War was a Holy War, with slavery the 
battleground. Southern poets justified slavery; northern 
poets savagely indicted it. Both North and South insisted 
that God was on their side. 

208 pages. $2.70. Mic 58-4691 


THE IAMBIC LINE FROM WYATT TO SIDNEY 
(Publication No. 25,156) 


John Thompson, Ph.D. 
Columbia University, 1957 


The iambic metrical pattern made its first dominant if 
erratic appearance in Tottel’s Miscellany. Poets experi- 
mented with that metrical pattern until Sidney established 
in detail the principles of meter that were the standard of 
English verse for three centuries. A new analysis of meter 
in this crucial period is suggested by the discoveries about 
our language of structural linguistics, notably An Outline 
of English Structure, by George L. Trager and Henry Lee 
Smith, Jr. (Norman, Oklahoma, 1951). 

The Introduction develops a theory of meter. The 
metrical pattern is an abstraction formed of the essential 
(phonemic) elements of sound of our language, and its 
order imitates the order of these elements in our language. 
Its purpose is to make language into art, by causing the 
language to take on this element of imitation when meter 
and language join in a state of tension. Three possibilities 
of relation exist: a loose metrical pattern allows easy ac- 
commodation of language and meter; language which mini- 
mizes the sound-patterns of speech also allows easy ac- 
commodation; finally, when the language is colloquial and 
the metrical pattern strict, the tension between the two is 
greatest, and the values of meter are most highly de- 
veloped. The history of meter from 1557 to 1580 is largely 
that of shifts from one of these degrees of tension to 
another. 

Wyatt’s Satires compared with the versions of Tottel 
show that Wyatt was primarily interested in the sound of 
the spoken language and the values of reality inherent in 
it; the editor was interested in the metrical pattern. Sur- 
rey’s verse shows that his interests were mainly like 
those of the editor. In poulter’s measure are concentrated 
the weaknesses of this view. 

Poems by Skelton, Ferrers, Baldwin, and Sackville in 
The Mirror for Magistrates demonstrate how the iambic 
pattern may have been developed from four-beat verse in 
the search for an effective metrical system. Dolman’s 
“Hastings” is seén to be a poetic achievement ahead of its 
time. 

The poetic successes and failures of Googe and Turber- 
ville are due to the varying relations they made between 
metrical pattern and language. Gascoigne’s Certain Notes 























made explicit the principle of absolute domination by 
metrical pattern which previously had been tacit and par- 
tial. This work together with his ver’se is the culmination 
of earlier efforts and points to the achievement of Sidney. 

In The Shepheardes Calendar Spenser made four kinds 
of basic metrical experiments, each with several varia- 
tions. His metrical principle, however, was constant in 
favoring reduction of tension by one means or another. As 
metrical experiments, the poems are incoherent and had 
no issue. | 

The experiments of Sidney and Spenser in classical 
meters mark the turning point in the development of meter. 
Here the poets learned the principle of establishing a theo- 
retical correspondence of metrical pattern to the sounds 
of the language. | 

In the Arcadia poems, Sidney achieved the perfection 
of the system he inherited, a regular correspondence of 
metrical pattern and language, in a variety of powerful 
styles. In Astrophel and Stella, he developed fully the new 
system of meter, a conventional correspondence of strict 
metrical pattern and colloquial language. This system be- 
came the standard one because it provided a complete set 
of relations between a meter with precise imitation of the 
structure of the language and a language with maximum 
possibilities of reference to human experience. 

260 pages. $3.35. Mic 58-4692 











MATTHEW ARNOLD AND EDMUND BURKE 
(L. C. Card No. Mic 58-576) 


Richard Clark Tobias, Ph.D. 
The Ohio State University, 1957 


Although critics note the relationship between Matthew 
Arnold and Edmund Burke, no study has determined its 
extent or basis. Arnold finds in Burke a definition of the 
State and a theory of institutions which permit him to posit 
culture, not as belletristic trifling, but as a power affect- 
ing and modifying civilization. Also, since Arnold’s key 
terms -- culture, disinterestedness, Zeitgeist, and reason 
-- have counterparts in Burke, the relationship clarifies 
Arnold’s criticism. 

The comparison of Arnold and Burke is based upon 
Arnold’s quotations and references to Burke (included in 
an appendix) and a close reading of the two writers for 
parallel thought. I compare their thinking under six head- 
ings. First, Arnold shares Burke’s basic assumption of 
a God-ordained universe. Therefore, man studies experi- 
ence to determine “principles of action” or “right reason.” 
But because the writers lack a rational means of judging 
experience, both rely ultimately on moral standards of 
value. Second, both Burke and Arnold look upon the past 
as an extension of experience. Since experience is judged 
by moral standards, they seek spiritual and moral quali- 
ties from history. From history arise ideals of human 
conduct, i.e., prescription and culture, the product of the 
historic action of human mind upon experience. Third, 
Since experience is ever changing, principles also change. 
Both writers, therefore, have a concept of change, neither 
progressivistic nor primitivistic, which aims to make 
existing institutions more efficient. Burke effects judg- 
ment between prescription and expediency by means of 
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prudence; Arnold by means of the critical intelligence and 
disinterestedness. 

Fourth, both consecrate the State as the institution to 
comprehend experience, history, and change. The State 
evolves from the “best self” of the community which it ex- 
presses. Because it exists in time, it establishes a tradi- 
tion of thought and therefore merits the duty of its citizens. 
The State provides education by its own action and its in- 
fluence on subordinate corporations. As a disinterested 
court of review, it determines value from history and the 
Zeitgeist. Fifth, since the State makes civilization, Burke 
and Arnold subordinate the individual, the Church, and all 
other corporations to it. Therefore, the individual sacri- 
fices his own fancies to obtain the greater benefit from 
society. His Church exists as an historical institution 
under the aegis of the State. The leader realizes the 
State’s collective and corporate character which he uses, 
in its laws and intelligence, to guide his nation and colonial 
people. Sixth, to achieve State action to replace the aris- 
tocracy, Arnold, with Burke as a pattern, envisions agroup 
of cultured men in the community to exert a third force on 
prevailing political movements. 

Arnold differs from Burke because Victorian circum- 
stances, occasions, and habits differ. Thus, while Burke 
holds up habit and custom, Arnold grants greater freedom 
to the mind. Arnold’s State is legalistic and more con- 
cerned with social ends than Burke’s; Burke’s hierarchy 
relies on chance association, but Arnold’s grows from 
government structure. 

Even though Arnold has a Liberal recognition that cir- 
cumstances govern practice and judgment, the comparison 
shows that his political thought leans more toward the 
Conservative in his reliance upon experience, tradition, 
and institutions. 

Arnold’s critical method grows from the Burkean belief 
that by experience in time the cultured man establishes 
standards of value in a community. Judgment will change 
as values of time change. The institution contributes to 
the literary development of a nation by providing that order 
and form which a writer needs. 358 pages. $4.60. 














THE ITALIAN TRADITION IN JOHN LYLY’S 
COURT DRAMAS: WITH EMPHASIS ON HIS 
CHARACTERIZATIONS AND HIS IDEAS OF LOVE 


(Publication No. 24,257) 


Willi Andreas Uschald, Ph.D. 
Michigan State University, 1957 


This dissertation investigates some aspects of Lyly’s 
debt to Italy in order to contribute something toward the 
more complete understanding of Lyly’s dramatic art. 

A survey of the cultural relations between England and 
Italy in the Renaissance reveals very clearly that England 
is deeply indebted to Italy’s imaginative, intellectual and 
artistic accomplishments. The English debt is, in fact, 
immense. Englishmen looked to Italy for lessons not only 
in literature, art and philosophy, but also in politics and 
good-breeding. It was the rule, rather than the exception, 
that a scholar or a courtier should be able to read and 
speak Italian and be well-versed in the various fields of 
Italy’s cultural attainments. 





Lyly grew up and lived in an aristocratic, literary en- 
vironment which exposed him to things Italian. He notonly 
was well acquainted with the various forms of Italian lLit- 
erature, but also worked within the framework of Italian 
literary traditions and conventions. 

His dramatic technique is, on the whole, unlike that of 
his English predecessors, but very similar to that of the 
mythological-pastoral-tragicomic tradition in Italy. His 
characterization proceeds within the established rules of 
ethos and decorum. Most of his “occupational-realistic” 
personages are largely modelled on Italian stock-types 
and, whenever necessary, modified and adapted to the ex- 
position of theories and ideas of the trattati d’amore. 

The trattati d’amore are Lyly’s primary source. They 
provided him with the incentive to write court dramas. 
His plays are primarily expositions of ideas and theories 
expounded in these treatises. They are best explained as 
Neo-Platonic-Petrarchistic allegories of love. While the 
Neo-Platonic-Petrarchistic group of trattatisti provided 
him with his conception of love, the realistic-didactic 
group, with its newfangled “art of love-making,” furnished 
him with a pattern for the conduct of his characters. His 
court society is modelled on the Italian society depicted 
by the trattatisti. His women converse freely with men on 
equal terms. They discuss freely, like their Italian coun- 
terparts, the various problems of love, no matter how 
erudite or how shocking. 

After investigating the background of Lyly’s plays, we 
find that Lyly, the dramatist, is much more original than 
is generally assumed. Love becomes dramatic in his 
plays, and his Neo-Platonic-Petrachistic love-apprehen- 
sion challenges a religious preoccupation which had pre- 
vailed in English drama for centuries. His originality 
does not show itself in inventing subject-matter, but in the 
skillful combination and adaptation of Italian material and 
its fusion into a new English dramatic type. In so doing, 
he shows himself a truly creative artist. He has the gift 
of discerning the dramatic possibilities in a story or in an 
ideology and the gift of combining and handling disparate 
material so that an artistic whole emerges which is pe- 
culiarly his own. 177 pages. $2.35. Mic 58-4693 
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THE ROMAN FISHING INDUSTRY OF THE 
LATE REPUBLIC AND EARLY EMPIRE 


(Publication No. 24,899) 


Thomas Henry Corcoran, Ph.D. 
Northwestern University, 1957 


This study deals with the dietary and economic impor- 
tance of the fishing industry to the Romans of the Late Re- 
public and Early Empire. The term “industry” is extended 
to include a discussion of the objects of trade (the important 
food fish and processed fish products), the activities of the 
laborers, the organization of the industry, the distribution 
of the products, and the attitude of the consumer. The in- 
formation comes from Greek and Latin authors and in- 
scriptions of the Late Republic and Early Roman Empire. 
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Fresh and processed fish formed a critical article in 
the diet of all Roman classes. Prized species were im- 
ported alive from distant fisheries and, along with expen- 
sive fish sauces, were important luxury trade items. The 
cheaper fish sauces were in everyday use as condiments, 
and constituted the staple relish of the poor and slaves. 
Processed fish products had widespread use in Roman 
home-remedies. 

Since a description of the fishing industry rests, ul- 
timately, on classical references to fish, where they came 
from, what species were popular and why, how they were 
obtained, and in what form they reached the consumer 
(fresh or processed), the fish names most frequently men- 
tioned in the source material are discussed according to 
their economic and dietary importance. 

The fish diet of the Romans came principally from pro- 
ducing areas in the western Mediterranean; namely, Italy 
itself (the major supplier for Rome), Spain, Sicily, Sar- 
dinia, and Liguria. Fisheries and salteries in the Pontic 
region probably had little importance for Roman diet in 
general, although fresh and processed fish from there 
reached Rome. More important to the Romans than the 
food products, were the revenues derived from fisheries 
and salteries in the Pontic region, Asia Minor, the Near 
East, and Egypt. 

The Romans further developed methods of raising large 
quantities of fish in ponds: the results were to make fresh 
fish more available (especially the prized species that 
otherwise had to be imported), to lower the price, and to 
insure a constant supply of fresh food. 

The labor of catching and processing fish on an organ- 
ized commercial scale was performed by free fishermen, 
mostly inhabitants of fishing villages. Slaves were either 
solitary fishermen or worked in small groups to supply 
fresh food for the master’s household and to bring in addi- 
tional revenue from marketing part of the catch. Slaves no 
doubt worked in the salteries in many regions and their 
presence in fish sauce factories is confirmed. 

Fishermen often sold their own catch, but there were 
also many fish-merchants. Merchants of processed fish 
(many of whom were non-Roman) dealt in distribution on a 
large scale since products are known to have been manu- 
factured in one region for a specialized market elsewhere. 

The Romans failed to realize the economic and dietary 
importance of the fishing industry. Even writers of seri- 
ous treatises on fish and fishing adopt the social attitude 
reflected in a literary commonplace that scorns the ba- 
nausic occupation of the professional fisherman, regards 
fish cultivation as an extravagant fad unnatural to accept- 
able farming practice, and condemns the trade in luxury 
products from the fisheries and salteries as an excess of 
the times. 189 pages. $2.50. Mic 58-4694 





LANGUAGE AND LITERATURE, 
LINGUISTICS 


AN ANALYSIS OF CERTAIN COLORADO 
ATLAS FIELD RECORDS WITH REGARD TO 
SETTLEMENT HISTORY AND OTHER FACTORS 


(Publication No. 22,611) 


Elizabeth Hope Jackson, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Marjorie M, Kimmerle 


This study attempts to answer two questions raised in 
connection with the first editing and analysis of responses 
for the Colorado survey of the Linguistic Atlas of the 
United States: Does settlement history materially affect 
the dialect vocabulary of Colorado? How else can differ- 
ences in usage be accounted for ? 

In search of answers I dealt with vocabulary materials 
in responses from the 21 oldest informants in eastern 
Colorado--those over 60 at the time of the field interviews- 
in 1950-1951. These represented 16 communities of the 
survey, selected for such reasons as location, early estab- 
lishment or settlement history. The material fell into two 
parts: expressions for terms discussed in Kurath’s Word 
Geography of the Eastern United States, basic to all Atlas 
studies since its publication in 1949; items of State and 
regional significance added to the standard Atlas question- 
naire to check cultural, topographical, climatic, and eco- 
nomic influences on dialect vocabulary in this region. 

Information was also gathered from United States cen- 
sus records for 1870 and 1880 and the unique semidecen- 
nial State census of 1885, all of which added record of 
place of parents’ birth to the customary statistics con- 
cerning an individual’s age, occupation, place of birth, etc. 
The information thus gathered, together with facts about 
life in the region especially between the years 1870 and 
1885, provided a background for analyzing the Atlas re- 
sponses in the light of the period in which these older 
eastern Colorado informants were acquiring their speech 
habits and within which there was enormous population 
growth. Three major strains built up a complex popula- 
tion in these years: people from the Northeast and its 
settlements in the upper Midwest, from the Middle and 
South Atlantic States and their South-Central and Midwest- 
ern settlements, and from various foreign stock, including 
indigenous Spanish-speaking Spanish- Americans in the 
southern counties. 

Results of this correlation support certain tentative 
conclusions about the dialect vocabulary of Colorado. To 
some extent responses tended to pattern, but they also 
showed many inconsistencies. Both tendencies are ex- 
plained largely by the following findings. 

Most of eastern Colorado is a notable transition area 
due to blending of native speech elements from the East 
and some foreign influence in the first years of Anglo- 
American settlement. Except fer a relatively minor 
Spanish-American influence, the large flow of non-English- 
speaking peoples has had no appreciable influence. The 
British English influence cannot be assessed until Atlas 
projects in the British Isles and Canada are completed. 

In some places settlement history has determined some 
consistency of choice as to a community’s use of Eastern 
regionalisms; in other places of similar backgrounds, 
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other phenomena of language--contiguity, proximity, or 
accessibility for communication have overruled original 
speech tendencies. In still other places sharply contrasted 
regional usages have survived side by side, with no pre- 
dominance reflected by the Atlas survey. Denver appears 
to be a focal center because of its original favorable loca- 
tion and its continual development as a trade, social, cul- 
tural, and political influence. Midland is the principal 
source of eastern Colorado dialect, a conclusion based on 
responses and borne out by the history of migration to 
Eastern secondary settlements in the East from which 
many Colorado settlers came and the history of direct mi- 
gration into Colorado from Midland areas. Local, areal, 
or regional peculiarities of topography, soil, climate, and 
Special human activity have determined the use of some 
terms here that are not current in the Eastern United 
States. 

Thus settlement history has materially affected east- 
ern Colorado dialect and differences are due mainly to the 
transition character and peculiar conditions of the area. 

435 pages. $5.55. Mic 58-4695 





ROSENTAL LOW GERMAN, SYNCHRONIC 
AND DIACHRONIC PHONOLOGY 


(L. C. Card No. Mic 58-856) 


Walter Isaak Lehn, Ph.D. 
Cornell University, 1957 


This thesis is a synchronic and diachronic study of the 
phonologic system of a Low German dialect taken to the 
area north of the Black Sea by late eighteenth century 
emigrants from the lower Vistula basin in (what was then) 
West Prussia. From southern Russia, the dialect was 
brought to Canada after World War I. This study is based 
on the speech of several native speakers (now in Canada) 
from the village of Rosental, one of the oldest villages in 
the first of four Low German-speaking settlements founded 
by Prussian immigrants in Russia. 

The synchronic system (Chapters 2 - 6) is analyzed in 
terms of phonologic immediate constituents, beginning with 
the largest size-level--utterances--and working down to 
the smallest--phonologic components. At each size-level, 
the structure is stated in terms of (1) the constituents, 

(2) their arrangement, and (3) the construction in which 
they stand. The intonational constituents have not been in- 
Cluded; otherwise, the analysis covers all of what is 
usually referred to as segmental and suprasegmental. 

The statement of the diachronic development of the 
phonologic system (Chapter 7) is based on Rosental Low 
German evidence, except where this is ambiguous; in such 
instances, evidence from other Low Prussian dialects has 
been used. The development of the system is stated in 
terms of reconstructed stages, with Proto-West Germanic 
taken as Stage I. The phonemic changes are described as 
restructurings of the phonologic system, and not as a 
series of isolated sound changes. Examples of all Rosen- 
tal Low German stressed vowels and consonants, as well 
as their Proto-West Germanic origins, are given in Chap- 
ters 8 and 9. 

In an Appendix, the forty test sentences of G. Wenker’s 
Deutscher Sprachatlas are given in Rosental Low German 
in phonemic transcription. 175 pages. $2.30. 








LANGUAGE AND LITERATURE, MODERN 


POEMAS NARRATIVOS DEL SIGLO XVI, 
EN LENGUA ESPANOLA, QUE 
TRATAN LA EMPRESA CORTESIANA 


(Publication No. 23,422) 


Jose Amor y Vazquez, Ph.D. 
Brown University, 1957 


Prose accounts on Cortés and the conquest of Mexico 
are numerous. They begin almost from the time of the 
arrival of the Spaniards at the coast of New Spain and 
have continued to the present. The exploits of the small 
group of adventurers have attracted the attention of the 
historians and other prose writers in Spain and other 
countries and have given grounds for different interpreta- 
tions. The time when the conquest takes place anticipates 
by only a few years the Spanish Golden Age, rich in lit- 
erary production of all kinds. One of the genres which en- 
joyed most popularity was the epic poem. It was to be ex- 
pected that an event of such transcendence as the conquest 
of Mexico should inspire the best poets of the age. How- 
ever, a survey of their production shows this not to be the 
case. Neither in the sixteenth nor in the following cen- 
turies do we find any poems on the conquest written by 
any of the famous writers. Within the scope of the six- 
teenth century, to which we have limited our study for the 
present, five authors used the conquest of Mexico as a 
theme. Two are from New Spain: Francisco de Terrazas 
and Antonio de Saavedra Guzman. The former never fin- 
ished or published his poem; the remaining fragments 
have been preserved in a manuscript of Baltasar Dorantes 
de Carranza, Sumaria relacion (1604). Saavedra Guzman 
published his in 1599. The other three poets are Spanish: 
Luis Zapata, Juan de Castellanos, and Gabriel Lobo Lasso 
de la Vega. Of these, the first two devote only a fewcantos 
of their poems to Cortés. Gabriel Lobo Lasso de la Vega 
was the only one of these three who wrote a whole poem 
on the subject, the first version of which appeared in 1588 
and the second in 1594. 

Until now, the criticism on these poems has been of a 
very general nature, the critics dismissing them lightly in 
accordance with strict aesthetical canons. Without at- 
tempting to defend the poems on those grounds, it has been 
our purpose to establish the historical sources of these 
poems, how much they take from them, how much they 
discard, how much is the-product of the imagination of the 
author. In the case of Terrazas, we deemed it necessary 
to attempt a reconstruction of his poem, based on the ex- 
tant fragments, something which, in our opinion, had not 
been accomplished adequately. This is particularly im- 
portant, not only because the fragments are the first at- 
tempt of an epic poem on Cortes’ enterprise, but also be- 
cause Terrazas had shown the best poetical potentialities 
--in the fragments of the poem as well as in other poetical 
compositions--of all the authors who wrote on the theme. 
A study of the fragments shows an influence of Fernando 
de Herrera, which is also present in Terrazas’ lyric 
poetry. Also, in the case of Terrazas as well as in that 
of Saavedra Guzman, their being born and raised in New 
Spain, has a bearing on some aspects of their treatment 
of the subject, which differs from that of the Spaniards. 

Finally, we have tried to offer reasons for the approach 
of these authors to their theme. The prevailing trends in 
literature at the time account only partially for it. Others 
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have to be found in the position of Spain as the ruling power 
of the world, its leading position in the Counter-Reforma- 
tion movement, combined with ancestral propensities of 
the Spanish soul. 281 pages. $3.65. Mic 58-4696 


LA THEATRE D’AVANT-GARDE 
EN FRANCE, 1913-1944 


(Publication No. 23,423) 


Simon Barenbaum, Ph.D. 
Brown University, 1957 


Chapitre I (1913-1927) 

A la veille de 1914 triomphent les auteurs du Boulevard 
qui produisent des oeuvres médiocres. 

Pour redonner au théatre sa grandeur, Jacques Copeau 
crée une troupe homogéne, monte les classiques et raméne 
les intellectuels au théatre. Interrompue par la guerre, 
l’expérience du Vieux Colombier reprend en 1920. 

A la fin de 1924, Copeau part en Bourgogne avec de 
jeunes acteurs. Il amorce un renouveau en province tandis 
que Dullin et Jouvet, ses anciens compagnons, prennent la 
releve a Paris. 

Un probléme se dessine: les nouveautés que montent 
les petites salles d’avant-garde manquent d’ampleur. 





Chapitre II (1928-1939) 

Giraudoux parait. Servi brillamment par Jouvet, il 
illustre le théatre d’avant-garde des années 30. 

La crise économique, la montée des dictatures et la 
course aux armements colorent ce théatre ou dominent les 
thémes du Destin et de la Guerre. 

Les Quinze, formés par Copeau, présentent 4 Paris des 
dramaturges poetes: Obey et Giono. Ils sont a la pointe 
d’un mouvement qui se dessine en province. Des novateurs 
hardis tentent d’y atteindre un public nouveau. 

L’angoisse grandit devant l’imminence du conflit: 
Giraudoux, Salacrou et Anouilh s’en font l’écho dans des 
oeuvres placées sous le signe de la solitude et du déses- 
poir. 





Chapitre III (1939-1940) 

La guerre arréte net l’essor des jeunes troupes. La 
Comédie Francais, oi Copeau joue un réle grandissant, 
aide 4 maintenir la qualité des programmes. Classiques 
et reprises prédominent. 

Un public qui lit et médite, qui fait féte aux classiques 
et favorise un renouveau de la poésie est la plus belle 
promesse de cette période. 





Chapitre IV (1940-1941, 1941-1942) 

Pendant la premiére saison de l’occupation, le public 
de Paris se tourne vers la Comédie Francaise ou il trouve 
Ses espérances et son courage exaltés par Copeau. Les 
autres theatres montent aussi les classiques. 

De jeunes compagnies nomades donnent du Moliére par 
toute la Zone Sud et entrent en contact avec un public long- 
temps coupé du théatre. Enhardies, elles montent la 
Jeanne d’Arc de Péguy et celle de Claudel cependant qu’a 
Paris, Anouilh et Giono cristallisent les angoisses et le 
desespoir des spectateurs. 

Pendant le deuxiéme hiver de l’occupation, avec L’ An- 














nonce faite 4 Marie, Claudel qui donne un sens a la souf- 
france, €meut un public renouvelé. Jeanne d’Arc et Anti- 
gone triomphent dans les deux zones qu’unit, en novembre 
1942, l’occupation compléte. 





Chapitre V (1942-1943, 1943-1944) 

Alors que les Allemands resserrent leur pression sur 
les pays occupés, une nouvelle floraison dramatique se 
produit a Paris. 

Montherlant évoque l’enfer que traversent les Francais 
dans La Reine Morte. Claudel chante l’héroisme actif de 
ses conquérants dans Le Soulier de Satin. Sartre et Ne- 
veux campent des héros qui triomphent du Destin et ex- 
plorent les voies de leur liberté. 

Devant un monde a refaire, des angoisses se font jour. 
Dans Antigone, Anouilh rejette la vie et ses compromis- 
sions. Camus, dans Le Malentendu, exprime son angoisse 
devant les murs qui séparent les hommes et Sartre, dans 
Huis-Clos, son désespoir devant les tortures qu’ils s’in- 
fligent entre eux. Ces oeuvres, dans lesquelles se cris- 
tallise une période ou mort et espérance coexistent, 
chantent l’angoisse et la grandeur de l’aventure humaine. 




















Chapitre VI (1913-1944, 1944- ) 

Copeau, Jouvet et Dullin fournissent aux auteurs des 
troupes ferventes. Giraudoux illustre l’avant-guerre. 
Claudel domine les années 40. Un théatre tourné vers 
Dieu continue sa recherche. Cependant Sartre, Neveux, 
Camus, Salacrou tournent leur interrogation vers les 
hommes alors qu’ Anouilh explore en solitaire, les chemins 
du désespoir. 

En province, cinq compagnies installées font rayonner 
le theatre. Avec Jean Vilar, une page nouvelle s’ouvre 
pour l’avant-garde qui passe des petites salles d’initiés 
aux milliers de spectateurs réunis a Avignon ou au Palais 
de Chaillot. Le théatre qui a rétabli le contact avec un 
public populaire attend des auteurs nouveaux. 

182 pages. $2.40. Mic 58-4697 





CORRESPONDANCE: EDMUND 
GOSSE-ANDRE GIDE, 1904-1928 


(Publication No. 24,433) 


Linette Fisher Brugmans, Ph.D. 
New York University, 1955 


e e ¢ 
Adviser: Germaine Bree 


The first part of this dissertation is introductory in 
character. It is divided into four chapters. The first 
chapter contains data concerning the eighty-eight letters 
Edmund Gosse and André Gide wrote to each other and 
gives a description of the Correspondence showing briefly 
how it developed from 1904 to 1928. The second chapter 
shows how Edmund Gosse and André Gide became really 
interested in each other and stresses their affinities, 
which were in part the result of their calvinistic back- 
grounds. They were brought together for the first time in 
Paris in 1904, without actually getting acquainted, the oc- 
casion being a banquet given for Edmund Gosse by French 
literary men eager to acknowledge Edmund Gosse’s un- 
tiring efforts to make French literature and culture better 
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appreciated in England. With the hope of securing for him- 
self an English audience, Gide sent a book of his to the 
famous critic that same year, but Edmund Gosse did not 
show great interest in Saul, Le Roi Candaule. Five years 
later, though, Edmund Gosse was enchanted by the aesthe- 
tic value of La Porte Etroite. He was amazed at the in- 
timate knowledge of calvinistic education it revealed. Ed- 
mund Gosse had published, two years previously, his now 
noted Father and Son, the moving story of his childhood 
which a loving but puritanical father had made so frightful. 
The similarities of their early education, their common 
love for literature, became the first and main reasons for 
their friendship. Chapter three offers an analysis of the 
letters as such and shows the development of the friend- 
ship between the two men and of the influence they had on 
each other: Edmund Gosse being stimulated intellectually 
by Gide’s contact and Gide becoming more and more in- 
terested in England itself and in English literature. The 
letters are more numerous during the first period of their 
acquaintance, that is to say 1904-1914. During the war, 
they write often but both men show more preoccupation 
with current events than with their own literary pursuit. 
Nevertheless, after 1916 Gide resumes his writing. Gosse 
coming to Paris as a guest of the French Government, 
Gide “rushes” from his country house in order to see him. 
After the war, their letters are less frequent. Edmund 
Gosse is getting old and Gide is interested in new or 
younger friends. When Gide publishes his three most dar- 
ing books, Corydon, Les Faux Monnayeurs, and Si le grain 
ne meurt, Gosse, quite old by then, is as interested as ever 
in his friend’s publications. He showed clearly his disap- 
proval but maintained his admiration for Gide’s art. It is 
at the time that Gide’s books were most sharply criticised 
in France that Edmund Gosse had him elected Honorary 
Fellow by the Royal Society of Literature of which he was 
then President. Chapter four is a study of Edmund Gosse’s 
criticism of Gide’s works. Gide himself showed the deep- 
est appreciation of Gosse’s literary appraisal. The critic 
had not liked Gide’s early books. He had not written about 
them. He felt enthusiastic on reading La Porte Etroite 
and, from then on, never stopped showing the deepest in- 
terest in whatever Gide chose to write. He liked the 
“soties” very much but still preferred Gide’s more austere 
works. As for the three books published around 1925, 
Corydon, Les Faux-Monnayeurs and Si le grain ne meurt, 
Gosse’s judgment was keen and fair. His criticism shows 
a deeper insight than that of well known French critics of 
the time. This seems all the more remarkable when we 
take into account his great age and the fact that Edmund 
Gosse was judging foreign books written in a foreign tongue. 
The eighty-eight letters exchanged between Gosse and 
Gide form the main body of this dissertation. Each one of 
them is accompanied by a detailed commentary. An ap- 
pendix containing a bibliographical notice on Edmund Gosse, 
some additional unpublished material and a bibliography 
complete the volume. 290 pages. $3.75. Mic 58-4698 





























A CRITICAL STUDY OF 
MAURICE BARING’S WORK OF FICTION 


(Publication No. 23,434) 


Elisabeth Eschenlohr, Ph.D. 
Brown University, 1957 


This Thesis consists of an introduction, five chapters 
of text, of which Chapter I and II are prefatory chapters 
leading up to the main problems treated in Chapter III, IV 
and V, andaconclusion. It undertakes to present a com- 
prehensive study of Maurice Baring’s work of fiction. 

In Chapter I a brief outline of Baring’s life is given 
with special reference to those data that were of impor- 
tance for his literary career. The cultural background 
and atmosphere of his home, where he was brought up by 
a French governess, and his later career as a diplomat 
were responsible for two qualities of the writer Baring: 
his interest in all that is best in the literature of the world 
and his thorough acquaintance with foreign countries and 
their people, based on an accurate knowledge of almost 
all European languages. Baring gave up his diplomatic 
career to study Russian in 1903. Another incident in his 
life that was to crystallize in all his later novels as the 
fundamental philosophical problem was his conversion to 
Catholicism in February 1909. From 1921 to 1935 he 
wrote 15 novels. 

Chapter II presents the possible literary influence on 
Maurice Baring. French authors and the reading of 
Shelley, Swinburne and other poets of that period had in- 
fluenced his early poetical works, whereas the acquaint- 
ance with Russian literature drew him more and more to- 
wards realism. Turgenev’s pessimism and character- 
drawing can be traced in practically all novels of Baring. 
Of the contemporaries, Galsworthy, Disraeli, Conrad and 
Henry James show tendencies similar to those of Baring. 
Particularly Henry James had a deep influence on Baring’s 
technique and method of characterization, a problem 
treated in the following chapter. 

Chapter II: Baring’s will for documentation and truth 
together with an exceptional personal reticence resulted 
in the technical devices and the method of characteriza- 
tion he chose to use in his novels. A series of exterior 
technical tricks can be traced throughout his work, such 
as the reoccurring of the same cast of people in several 
novels, the solution of a problem not in the novel where it 
is put, but in another, the use of dreams, portraits and 
legends, the loss of memory and the closing back to the 
beginning in a certain group of novels. As to the inner 
structure of the novels, both indirect and direct methods 
of narrative are applied by him. Baring’s favorite tech- 
nique is that of “the point of view”, by which the author 
was able to step out of the story and leave the final deci- 
sion to his readers. He makes ample use of letters and 
diaries, of documents left by will or stories found in 
papers and told by someone else. In four novels, Over- 
looked, Passing By, A Triangle and In My End Is My Be- 














ginning the same events are presented several times as 


seen through the eyes of different observers. From 1924 
on, Baring more or less abandoned this indirect way of 
presentation and turned to write several full-fledged bi- 
ographical novels and others in the usual direct method of 
narrative. The way of presenting his characters is in con- 
formity with this technique of narrative. Whereas some 
persons are seen as reflected in the mirror of somebody 
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else’s mind or opinion, others receive life from contrast- 
ing light with dark, whereby in a few novels some charac- 
ters may be found to be the standard villains of the story. 
In general his female characters are drawn with greater 
skill and more psychological insight than his male types, 
a fact owing to the influence of Russian novels on him. 
Baring’s style is clear, lucid and simple according to the 
French postulate of clarté and mesure. It is poetic at 
times, when he calls to his aid similes from other arts, 
like sounds and colour. 

Chapter IV seeks to provide a synthesis between the 
general tenor of pessimism and fatality in his novels with 
the religious problem presented therein. Baring’s charac- 
ters are all caught in the web of Fate in a twofold way: 
Fate is either placed in man’s own character. In this case 
there is a discord of his values to life and man appears as 
fallen from heaven between two stools. Out of his personal 
misfit to life he gets into conflicts that have the effect to 
turn his whole life into a waste. Or, man is caught in the 
web of unfortunate outside circumstances, where the right 
thing inevitably happens at the wrong moment. Thus the 
“too late” of all situations in Baring’s novels finds its ex- 
planation. The escape from this twofold hopeless situation 
lies according to Baring in the full-hearted acceptance of 
Catholic faith. The act of bowing to the will of God and the 
acceptance of the situation man has created himself out of 
motives of egoism will finally lead to lasting freedom. The 
Greek idea of Fate and retribution is toned down in Bar- 
ing’s novels by the Catholic belief in repentance and the 
forgiveness of God. Yet the sad and pessimistic tenor of 
his novels persists, as quite naturally most of his charac- 
ters are only able to make this act of will to bow at the 
end of their lives, when they are able to know their mis- 
takes in retrospect. Far from religious propaganda, 
Baring is broadminded enough to present also another 
group of characters that are unable to find that bridge of 
faith. They may grope for it all their lives, yet the gift of 
faith is denied to them. 

The concluding Chapter V attempts to throw light on 
Baring’s works on Russia -- to which he had devoted much 
time and study -- with special reference to his novels. In 
a number of them several characters are Russians, de- 
picted inevitably with features typical of their nation, or 
Russian literature, music and political problems are dis- 
cussed. One novel in particular, Tinker’s Leave, may be 
called a complete phantasy in the Russian manner. It 
presents a summary of Baring’s deep knowledge of the 
Russian mind and character. 

The conclusion of the thesis mentions the qualities of 
Baring’s novels that make him worth while reading and 
tries to give a prospect for the future. 

170 pages. $2.25. Mic 58-4699 





THE WORLD OF ROGER MARTIN DU GARD 
(Publication No. 23,443) 
Grant Edwin Kaiser, Ph.D. 
Brown University, 1957 


No book about Roger Martin du Gard has been pub- 
lished, and very little has been written in critical articles 





about his views of man and of life. Our purpose in this 
dissertation is, first, to show that we may speak of the 
ideas of Martin du Gard, and not merely of Jean Barois’s 
or Antoine Thibault’s ideas; and second, to describe those 
ideas as contained in his writings, that is, to describe the 
world of Martin du Gard. In order to accomplish this, we 
first examined the meaning of the word ‘objectivity’ as ap- 
plied to Martin du Gard, and then discussed his ideas by 
referring to his literary works and to other revealing 
documents. 

We discovered that the fond, the subject matter of his 
novels, was very personal, and was recognized as such by 
the author himself. On the other hand, there is an in- 
creasing objectivity in the forme, that is, a non-interven- 
tion of the author in his works. However, this objectivity 
does not prevent us from seeing the author through his 
writings. | 

Basic to the attitudes in the rest of the world of Martin 
du Gard, is his rejection of religion, which is essentially 
on rationalistic grounds. Logically, society’s accepted 
moral standards, which are generally considered an out- 
growth of Western European Christianity, should also be 
rejected. Since Martin du Gard fails to discover a new, 
rational morality, he is willing to accept, in practice, the 
current standards, at the same time deploring society’s 
unwillingness to face certain problems such as attitudes to 
sexual irregularities. He believes that ethics, for a non- 
Christian, may, in fact, oscillate between several stand- 
ards, depending on whether he is acting purely as an in- 
dividual, or as a member of society. 

Having rejected religion, Martin du Gard turns to 
science to find an explanation of man and the universe. It 
is Jean Barois who presents this explanation in which the 
universe is regulated by law and nothing exists except 
matter. The rigidity of this scheme softens in Les Thi- 
bault where belief persists in the sole reality of matter 
but where Fate and the power to choose limit the reign of 
law. Fate, for Roger Martin du Gard, is an amoral, 
capricious force which may bring joy to the lives of 
individuals, but which also brings tragedy. Tragedy arises 
from the failure or defeat of an individual’s will as he 
seeks to fulfill his own destiny or to realize the potentiali- 
ties of his own personality. Antoine’s discovery of Fate 
was also his discovery of the absurd, that is, of the lack 
of logical relationships between man’s mind and the 
universe. 

Living in the midst of the absurd, man, in the world of 
Martin du Gard, seeks to give meaning and positive values 
to his life through setting up for himself a humanistic 
goal: to love and serve his fellow men. Antoine’s pro- 
gressive humanization leads him to the verge of death 
where he becomes engagé in the struggles of humanity. 
Both he and Martin du Gard express their engagement 
through their writing, where they take a stand on issues of 
importance to man. Although Martin du Gard reasons that 
man should bear part of the condemnation for his own con- 
dition, and although he realizes that any victories scored 
by man against the plague of life will be, at best, tem- 
porary, he nevertheless places his wager on the side of 
humanity. Thus, the man who had always insisted on the 
satisfaction of the reason, shows that he is ultimately an 
irrationalist. But his irrational conclusions stem from a 
deep love of humanity. He is above all a humanist. 

196 pages. $2.55. Mic 58-4700 
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JOHN DONNE’S RELIGIOUS POETRY 
AND THE NEW CRITICISM 


(L. C. Card No. Mic 58-807) 


Toshihiko Vincent Kawasaki, Ph.D. 
The University of Wisconsin, 1958 


Supervisors: Professors Ruth C, Wallerstein 
and Merritt Y. Hughes 


This dissertation is a study of the aspect of modern 
criticism which created the vogue of John Donne’s poetry 
during the thirties and forties. It appraises the theoretical 
and practical criticisms of four “New Critics,” William 
Empson, John Crowe Ransom, Cleanth Brooks, and Allen 
Tate, and evaluates their approaches to Donne’s poetry 
and to poetry in general. Much attention is focused upon 
Donne’s religious poetry for the inadequacy of their theo- 
ries manifests itself most conspicuously when applied to 
the religious poetry. 

Chapter I discusses Empson’s practice on Donne. It 
traces the transition of his criticism from the analyses of 
verbal ambiguity (Seven Types of Ambiguity) to the study of 
the ironical form-content complex which he calls “pas- 
toral” (Some Versions of Pastoral), and further to his later 
criticisms of Donne, such as those in “Donne and the Rhe- 
torical Tradition” (Kenyon Review, XI, 1949) and “Donne 
the Space Man” (Kenyon Review, XIX, 1957). This chapter 
traces Empson’s departure from the basic axiom of the 
New Criticism, “close textual reading,” to his increasing 
emphasis on the “divided mind” and the “background” which 
produced this type of mental state. 

Ransom’s theory of poetry is discussed in Chapter II in 
terms of his criticism of metaphysical poetry. Because of 
the fundamental difficulty of his dualistic position which 
dichotomizes poetry into “logical structure” and “local 
texture,” he constantly searches for a texture which works 
simultaneously as texture and structure. Chapter II shows 
Ransom in quest of such an irrelevant element as the 
“single extended metaphor” which bears the weight of the 
whole structure. 

Chapter III is a study of Cleanth Brooks’ practice on 
Donne’s poetry; it maintains that in Brooks’ earlier works, 
such as “Three Revolutions in Poetry,” (Southern Review, 
I, 1936) and Modern Poetry and the Tradition (1939), his 
efforts to revise the history of English poetry according 
to the Eliot-inspired concept of tradition are historically 
inaccurate and not applicable to Donne’s poetry. There- 
fore, his criticism drifts from this original glorification 
of metaphysical poetry to his effort to apply his theory of 
“irony” and “paradox” to poetry other than that of the 
Metaphysicals (The Well Wrought Urn). But his strictly 
semantic preoccupation precludes the understanding of 
poetry as a conceptual entity and his criticism ends in a 
rigid formalism. 

Chapter IV tries to show how Allen Tate’s criticism of 
Donne’s poetry undergoes various changes necessitated by 
the inadequacy of his initial assumption. He began his 
criticism, as did many other critics in the ’thirties, by in- 
sisting that Donne had the modern divided sensibility and 
that his poetry consisted of extended metaphor; however, 
his latest criticism insists that Donne has a medieval mind 
and that his poetry is written allegorically rather than 
metaphorically. Chapter IV attempts to show that Tate’s 
reversal of his initial assumption testifies to the inade- 



































quacy of his basic critical theory, just as the transitions 
which other New Critics’ practical criticisms undergo 
testify to the intrinsic difficulties of their theories. 

372 pages. $4.75. 


FAULKNER’S TRAGIC HEROES 
(Publication No. 24,699) 


John Lewis Longley, Jr., Ph.D. 
New York University, 1957 


Adviser: Oscar Bargill 


The dissertation is an examination of the tragic heroes 
of Faulkner. It attempts to dispose of the frequently-heard 
assertion that tragedy is impossible in the Twentieth 
century. It begins with the adjective “tragic” found in the 
discussions of the better, later Faulkner critics; plus the 
experience of katharsis in the reader. The presumably 
tragic characters are measured against the traditional 
criteria of Aristotle and later critics. In addition, an at- 
tempt is made to establish criteria for a tragic hero who 
is essentially modern. Of all the Faulkner characters, 
three are found to meet the tragic criteria. These are 
John Sartoris, who is traditional; Joe Christmas, who is 
modern; and Thomas Sutpen, who meets all the criteria 
both ancient and modern. Most frequently the harmartia 
of each will consist of a gravely mistaken idea of his per- 
sonal relation to the cosmos, and hubris is present, what- 
ever its manifestation or direction may be in a given case. 

Comparisons are made between Faulkner’s heroes and 
such tragic figures as Oedipus, Agamennon, and the tragic 
protagonists of Shakespeare. Once the heroes of Faulkner 
have been placed and evaluated, they are related to the 
overall pattern of the Yoknapatawpha chronicle. Here the 
suggestion is made that all Faulkner’s heroes are a rubric 
or “epiphany” of his larger heroic conception: the legend- 
ary South. It is suggested that each Faulkner protagonist 
is symbolic of the South and thus the South is Faulkner’s 
actual tragic protagonist. The South is then measured 
against the criteria previously employed in measuring the 
human protagonists. 

Several appendices defining critical terms and tragic 
criteria are attached. There is a bibliography of Faulkner 
criticism and a larger bibliography in the area of tragedy 
in general. 128 pages. $2.00. Mic 58-4701 








THE NOVELS OF FORD MADOX FORD: 
A CRITICAL STUDY 


(Publication No. 23,449) 


John Albert Meixner, Ph.D. 
Brown University, 1957 


The aim of the thesis, a comprehensive critical study 
(382 pp.) of the thirty-one novels of Ford Madox Ford 
(1873-1939), is three-fold: descriptive, analytical, evalu- 
ative. It seeks to define Ford’s fictional world: his typi- 
cal characters, situations, and themes; his philosophical 
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and emotional attitudes; and their alterations in different 
periods. Secondly, it attempts to define the art with which 
this world is shaped: Ford’s avowed technical aims, his 
practice, the success or failure of his methods in indi- 
vidual novels and in the canon as a whole, and the develop- 
ment over the years of his technical command. Finally, it 
endeavors to establish the value of these novels, compara- 
tively among themselves and to the work of other novelists. 

The thesis is divided into six chapters. Chapter One 
comprises a) a brief biography and b) a systematic presen- 
tation of Ford’s theory of the art of the novel: he held that 
the novelist should dispassionately reflect (constater) his 
times; that, paradoxically, the success of a work of art 
depends on the expression of the personality of its author; 
that the novél should create an illusion of reality and 
should, above all, seize the interest of the reader. The re- 
maining five chapters divide into two groups, the first 
three concentrating on his pre-World War I novels and the 
last two dealing with the works written after the Armistice. 
The pre-war novels are considered according to genres. 
Chapter Two examines his historical novels: their char- 
acteristic techniques, themes, and uses of history, and the 
love of England, an ambivalent but central element in al- 
most all Ford’s work, which they reveal. Chapter Three 
considers his social satires. Primarily journalistic in 
impulse, they are most interesting for their revelation of 
Ford’s antagonistic position towards the temper of his so- 
ciety and times. Chapter Four deals with his novels of 
character (or of “Small Circles”), in which the advance of 
his art is particularly notable and which culminates in a 
study of The Good Soldier. The division of the post-war 
novels, on the other hand, is according to chronology. 
Chapter Five treats the novels composed between 1923 and 
1928, all of which focus on the wartime experience and its 
effects. Particularly examined is the Tietjens tetralogy, 
in which is combined the various pre-war genres and in 
which Ford presents his broadest dramatization of his 
great theme (found in most of his work) of the social decay 
of his times. Among many points, the section argues that 
Parade’s End is a trilogy and that Some Do Not is the im- 
portant achievement of the Tietjens series. Chapter Six 
considers the miscellaneous, uninspired group of works 
which close out Ford’s novelistic career. The progression 
of the chapters, therefore, is in the order of increasing 
importance, scope, and interest, with the final chapter as 
swift denouement. Fourteen of Ford’s novels, by reason 
of their special merit or interest, have been analysed in 
considerable detail: The Benefactor and Mr. Fleight (9 pp. 
each), Romance (13 pp.) Ladies Whose Bright Eyes and A 
Call (16 pp. each), Mr. Apollo (24 pp.), the Fifth Queen 
trilogy (29 pp.), The Good Soldier (54 pp.), and the Tietjens 
tetralogy, particularly Some Do Not (64 pp.). 

In the conclusion, Ford is found to be a lesser novelist 
than his avowed masters, Flaubert, James, and Conrad, 
Chiefly because he did not produce a sizable body of dis- 
tinguished novels. But if Ford is not a “giant” of fiction, 
it is maintained that he nevertheless is a major novelist 
and that his masterpieces, The Good Soldier and Some Do 
Not (in crucial ways finer novels than the best of Conrad 
or James), will find a permanent place in the compara- 
tively small group of actively read and reread novels in 
English. Almost alone among highly conscious artists of 
the novel, it argues, Ford has been passionately full- 
throated. All the rewards that an aware, disciplined art 
can give he has earned--clarity and beauty of design, swift- 












































ness and intensification of narrative, economy of means, 
variety of effect, subtlety and richness of texture and 
stylistic surface--yet, at the same time, he has preserved 
and communicated in his best work a depth of anguished, 
tragic emotion which is extraordinarily intense and power- 
ful. 394 pages. $5.05. Mic 58-4702 


LA REALIDAD POETICA DE SALINAS, 
ESTUDIO DE UNA CONSTANTE TEMATICA 


(L. C. Card No. Mic 58-554) 


Martha Eugenia Morello, Ph.D. 
The Ohio State University, 1957 


The dissertation, which is written entirely in Spanish, 
is a study of the poetic reality of Pedro Salinas as it ap- 
pears in all his poetry: Presagios (1923), Seguro Azar 
(1924), Fabula y Signo (1931), La voz a ti debida (1933), 
Razon de Amor (1936), El Contemplado (1946), Todo mas 























claro (1949), y Confianza (1954). Salinas attains in his 











poetic work a concentration of themes seldom achieved by 
a poet, since his entire poetic world gravitates around one 
single subject: the search for the essence of man and 
things, and, ultimately, of love. 

Salinas himself had indicated in his study of Ruben 
Dario’s poetry the importance of studying the “vital theme” 
in every poet. An attempt has been made in this essay to 
analyze the development of this vital theme in Salinas’ 
own poetry. Salinas’ problem is Set in terms of a tran- 
scendence of tangible reality with all its spacial and tem- 
poral limitations, in order to reach the absolute. This 
poetic world is therefore restricted to the poet’s own 
mind, which accepts as valid and true only a few essential 
concepts, rejecting almost systematically all the temporal, 
human, emotional elements which do not fit into the pat- 
tern of these concepts. 

In order to make clear the increasingly idealized ele- 
ments of Salinas’ poetic reality, the writer has divided 
this study into chapters which correspond to sub-themes 
that lead up to the final aim already mentioned. These 
sub-themes are the desire for total and permanent pos- 
session (I); the world of paradox (II); rejection of light 
(III); transcendence of boundaries (IV); idealization of the 
object of love (V); final acceptance of the temporal and 
spacial limits (VI). 

Two basic concepts rule Salinas’ poetic reality. In 
time, imminence; in space, the search for the reality hid- 
den behind what is apparent. To repeat, the search for 
the essence. This brings about the feeling—always pres- 
ent in his poetry—that one is about to capture the inap- 
prehensible. Salinas’ poetic reality becomes, then, a 
boundless world suspended in an ideal sky, as far re- 
moved from its origin as from its end, a world in which 
everything is possible if the poet-creator wills it so. 
Light has been replaced by clarity, which is the light of 
the intellect, and the term “end” has been abolished by a 
radiant “there is still more.” The poet’s ambition is fore- 
ever chasing this “more,” and the search itself becomes 
his only reason for poetic existence. An unrelenting faith 
in the ideal maintains him in this chase, which becomes 
in La voz a ti debida and Razon de Amor a joyous search 
for the absolute, ideal beloved one. But Salinas’ élan 
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subsides toward the end of La voz a ti debida to give way 
to doubts; metaphysical doubts about the reality of his own 
creation, this world of essence. The poet’s enthusiasm 
diminishes, and finally gives way to the anguished realiza- 
tion that his poetic reality is a mere projection of the in- 
tellect; thathe has lost sight of man’s immediate reality. 
The consciousness of time imposes itself upon him in 
purely human, almost romantic, terms. The fear of the 
two enemies of love, light and time, is revealed in an- 
guished cries for “more loving flesh,” which ultimately 
will be dead. Stylistically, this preoccupation is evident 
in frequent dubitative clauses and in an insistence on nega- 
tive words. The poet’s “no” is not an expression of meta- 
physical denial (the concrete world is not real) but of vital 
negation (it is impossible to transcend the limits of the 
concrete world). Finally, Salinas is forced to accept the 
fact that “life, since the beginning, means separation.” 

191 pages. $2.50. 





THE PROBLEM OF PRIMITIVISM IN 
THE NOVELS OF JOSEPH ROTH 


(Publication No. 22,629) 


Ward Hughes Powell, Ph.D. 
University of Colorado, 1956 


Supervisor: Professor Gerhard Loose 


Joseph Roth (1894-1939), an Austrian by birth but a 
wanderer by nature and circumstance, was one of the best 
known and most highly regarded feuilletonists in Germany 
during the mid 1920’s. Although he had published two short 
novels in 1924, he did not make novel writing his career 
until after 1927, when he resigned from the Frankfurter 
Zeitung. By the time he left Germany for Austria in Janu- 
ary 1933, he had published five more novels, of which 
several received critical acclaim and at least one, Hiob, 
was generally known. 

Roth remained in Austria until the assassination of 
Dollfuss in 1934, then fled to the west. He lived his last 
years chiefly in Paris, and his last six novels were all 
published in Holland. Since they had no circulation in 
Germany and only a modest one elsewhere, they did not 
secure his reputation, as they almost certainly would have 
done under favorable circumstances. Even his death in 
May of 1939 went practically unnoticed in the rush of po- 
litical events, and by the end of World War II he was re- 
membered only by a relatively small group of staunch ad- 
mirers. 

Four of the later novels have now been reprinted in 
Germany, and some random criticism has appeared. How- 
ever, there has been almost no attempt to consider the 
significance of the works as a whole. Critics have gen- 
erally recognized that the appearance of Hiob in 1930 
marks a clear division within the novels, but only Hermann 
Kesten has tried to define the basic difference between the 
early and the later novels. He suggests that Roth at first 
showed himself to be a sceptic, innovator, and revolteur, 
but that he later became a believer, classicist, and con- 
servative. In other words, until 1930 Roth assumed a 
forward-looking attitude and desired the introduction of 
new values; after 1930 he assumed a backward-looking at- 
titude and desired the preservation of older values. 














The backward-looking attitude, which has come to be 
called primitivism, is stimulated by misgivings about the 
so-called progress of mankind. In view of the political, 
Social, and economic problems of the times, Roth might 
well have adopted it, just as many other Europeans of the 
late nineteenth and early twentieth centuries did. How- 
ever, a close study of the individual novels shows that even 
though he turned his attention to the past and its relative 
simplicity, Roth did not surrender himself to it in the be- 
lief that a return would be possible, or even wholly de- 
sirable. 

Roth’s attitude toward the past was a complex and 
highly subjective one. It owes much to the influence of 
Nietzsche and will be called in this paper “ironic primi- 
tivism.” Nietzsche showed in his first work, Die Geburt 
der Tragodie aus dem Geiste der Musik that art is an il- 
lusion spread out over reality in order to make life bear- 
able; in much the same way, ironic primitivism is an il- 
lusion spread out over the complexity of the present. It 
distinguishes itself by the full awareness that it is il- 
lusory. The satisfaction to be derived from it is based on 
deceptive suggestion, but granting the plight of self- 
consciousness, there may be no other recourse. 

Not all of the later works show even an ironic devotion 
to values from the past. After 1937 Roth was sometimes 
resigned, sometimes indifferent, sometimes bitterly dis- 
illusioned. Nevertheless, it is still possible to relate all 
thirteen of the novels by seeing how they, in turn, are re- 
lated to the problem of primitivism. It is hoped that this 
attempt to see the novels as a whole will contribute to the 
appreciation of an author who deserves to rank among the 
most important Austrian novelists of the twentieth century 
but has remained until now relatively unknown. 

231 pages. $3.00. Mic 58-4703 














THEODORE WATTS-DUNTON AS CRITIC 
(Publication No. 24,333) 


Tom James Truss, Jr., Ph.D. 
The University of Wisconsin, 1957 


Supervisor: Associate Professor Alvin Whitley 


The name of the major literary critic for the Athenae- 
um during the last quarter of the nineteenth century, — 
Theodore Watts-Dunton, almost invariably appears in the 
indices to major publications on Victorian literature, and 
a student making a detailed investigation of almost any 
eminent Victorian sooner or later encounters evidence 
that Watts played some indeterminate role in his subject’s 
career. The extent of this influence has been argued, 
disputed, and guessed at in many quarters; yet the pre- 
cise lines of Watts’s literary criticism have never been 
thoroughly examined. This thesis attempts to supply in 
detail the exact contours of Watts’s literary criticism and 
to outline its relationship to the aims and to the art pri- 
marily of Tennyson, Browning, D. G. Rossetti, Morris, 
and Swinburne. Brief statements of Watts’s criticism of 
the Great Romantics, Dickens, George Eliot, the Brontés, 
Arnold, Ruskin, Whitman, and Wilde are also included. 

The study involved five steps. First, to the commonly 
known lists of Watts’s signed articles was added a sub- 
stantial list of unsigned material published between 1876 
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and 1901 in the Examiner and the Athenaeum. This ma- 
terial was traced to Watts through references and inexact 
citations in biographies, memoirs, and letters. Second, 
Watts’s relationship to the Pre-Raphaelitism of D. G. 
Rossetti is surveyed. Third, his general approach to art, 
nature, and society was defined; and fourth, his theory of 
literature is discussed under three headings: genre, sub- 
stance, and the imagination. Finally, Watts’s relationship 
to the literary theory and practice of the major Victorians 
is outlined in some detail. The entire study is based on 
what Watts definitely wrote, on what has been variously at- 
tributed to him, and on what he was reported to have said. 
From the association of Watts with Rossetti came 
another Victorian estimate of Pre-Raphaelitism, and Watts 
can be held somewhat responsible for notions even in re- 
cent criticism of D. G. Rossetti. Watts’s approach to pub- 
lic taste was conditioned by his regard for the esoteric 
strain he found in the cult of Pre-Raphaelitism, and his 
career became an extended and futile campaign to fashion 
the tastes of the reading public in the image of his own 
tastes. Art and Nature ultimately became channels of es- 
cape for him from a sordid, ugly, cynical, “modern” world. 











Watts concerned himself chiefly with poets and poetry of 
the Victorian period. The nineteenth century had lost con- 
tact with the drama almost completely, and the form sup- 
planting it--the novel--was in Watts’s opinion hardly ac- 
ceptable as art. Watts thus spent much of his career ex- 
pounding axioms for would-be poets to follow and telling 
the public what it should look for in poetry. So long as 
something pleased the ear with its music, the sensory per- 
ceptions with its imagery, and the heart with its story, 
Watts was satisfied. 

The general implication of the study in its entirety is 
that Watts clearly drifted in the wake of Pre-Raphaelitism, 
but added to it the concepts of “health,” “beauty,” and 
“pleasure” as the end and aim of art. Between Watts and 
his housemate there was a distinct difference of literary 
personalities: Swinburne’s pronouncements are matters of 
judgment; Watts’s, merely of taste. In addition, Watts’s 
happy smug John Bullishness revolted against Arnold in all 
directions; and his amoral approach to art and his sensi- 
tivity for “pure” and technically perfect art places him in 
a camp far from Ruskin’s. Thus in a general way Watts’s 
literary criticism anticipates that of Oscar Wilde. 

234 pages. $3.05. Mic 58-4704 
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HISTORY OF THE LOUISIANA STATE LIBRARY, 
FORMERLY LOUISIANA LIBRARY COMMISSION 


(Publication No. 24,729) 


Harriet Shirley Knowles Stephenson, Ph.D. 
Louisiana State University, 1957 
Supervisor: Dr. W. R. Cline 

The history of the Louisiana State Library, formerly 
Louisiana Library Commission, was written to trace the 
development of the institution, from the background events 
which led to the establishment of the state library agency 
through the year 1955, and to study the demonstration 
method of library development as it has been used:by the 
Louisiana State Library to extend public library service. 
Emphasis has also been placed in the study on the contri- 
butions of the Louisiana State Library to the ices 
advancement of libraries and librarianship. 

Seven time periods in the history of the institution éo- 
termined the chapter divisions of the study. The first 
chapter briefly reviews the status of public libraries in 
Louisiana in the early 1900’s. It describes the activities 
which led to the legal establishment in 1920 of the Louisi- 
ana Library Commission and discusses the activities of 
the Commission through 1924. Chapter two covers the 
years 1925-1929, when library services were strengthened 
by a Carnegie grant to the Library Commission. A pro- 
fessionally trained librarian, Essae M. Culver, was named 
Executive Secretary of the Library Commission. A mod- 
ern public library law was enacted. Demonstration librar- 
ies were conducted in Richland, Jefferson Davis, Con- 
cordia, and Webster parishes. Chapter three describes the 
events during 1930-1937, when the Commission influenced 
educational developments in Louisiana by working for the 
appointment of a school library supervisor in the Depart- 
ment of Education and encouraging the establishment of 
the Library School of Louisiana State University. During 





the period, public library services were extended through 
demonstrations in Vermilion, Sabine, Winn, Grant, and 
Jackson parishes. The period 1938-1941, described in 
chapter four, reviews the activities of the Citizens’ Li- 
brary Movement in supporting the program of the Com- 
mission and covers the Tri-Parish Demonstration, and 
the demonstrations of library service in Lincoln, Bien- 
ville, Natchitoches, Terrebonne, Morehouse, Bossier, 
Vermilion, Pointe Coupee, and De Soto parishes. National 
recognition was given the program of the Louisiana Li- 
brary Commission, when Essae M. Culver, Executive 
Secretary, was elected President of the American Library 
Association. The war years, 1942-1945, covered in chap- 
ter five, brought restrictions. At the same time, demands 
for library services were increased by requests from the 
military forces, industry, and general readers. Despite 
wartime difficulties, demonstration libraries were con- 
ducted in Rapides, Calcasieu, Tangipahoa, Madison, and 
Acadia parishes. A statewide reference service for Ne- 
groes was also established. The period 1946-1950, dis- 
cussed in chapter six, brought a change in the name of the 
institution from the Louisiana Library Commission to the 
Louisiana State Library. Readers’ services were ex- 
panded, a film service was inaugurated, and public library 
service was extended through demonstrations in Washing- 
ton, Lafayette, Livingston, Lafourche, Iberia, Beauregard, 
Evangeline, Avoyelles, Catahoula, Jefferson, St. Tammany 
parishes and the State Penitentiary. The final chapter, 
seven, covers the years 1951-1955. Regional library serv- 
ice to the blind was strengthened by State financial support. 
Demonstration libraries were conducted in Franklin, Clai- 
borne, Iberville, Tensas, La Salle, Caldwell, St. Mary, 
East Carroll, St. Martin, and St. Charles parishes. The 
study is concluded with an account of the action of the 
Louisiana Legislature and the Louisiana Building Authority 
in financing and authorizing the construction of a new build- 
ing for the Louisiana State Library. 
The public relations program, 


which permeated all 
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phases of the activities of the State Library, is discussed 
in relation to each period of the history. 
Sections of the various chapters describe the contribu- 


tions of the agency to the in-service education of librar- 
ians and to the professional growth of librarianship. : 
492 pages. $6.25. Mic 58-4705 
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PROPERTIES OF SOLUTIONS OF CERTAIN MATRIX 
EQUATIONS OF THE TYPE AX = XB 


(Publication No, 23,964) 


Robert Henry Ackerson, Ph.D. 
Alabama Polytechnic Institute, 1955 


Supervisor: W. V. Parker 


The problem of determining the solutions of the matrix 
equation AX = XB has been studied by many writers. The 
method of attack usually involves the use of some canoni- 
cal form of the given matrices which is available under a 
similarity transformation. In a paper published in the 
Duke Mathematical Journal in 1950 W. V. Parker studied 
this equation, taking the matrix A to be in rational canoni- 
cal form, It is the purpose of this dissertation to use 
some of the results and techniques of Parker’s paper to 
study the solutions of AX = XB, where A and B have cer- 
tain specified properties. 

Chapter I provides necessary background material. In 
Chapter II A and B are taken to be companion matrices, 
and the rank and the characteristic roots of the solutions 
are studied. Chapter III is largely a study of the equation 
AX = Xf(A), where f(A) is a polynomial in A. One of the 
theorems obtained is the following: 

Let A be a non-derogatory matrix with minimum 

function (x). Let f(x) be a polynomial, and let d(x) 
be the greatest common divisor of ¢(x) and ¢/f(x)]. 

Then every solution of the equation AX = Xf(A) is a 

polynomial in A if and only if f(x) - x is divisible 
by d(x). 

If AX = XB, and if BY = YA, then AXY = XYA, i.e., XY 
is a commutant of A. Chapter IV deals with the problem 
of determining which of the commutants of A are so fac- 
torable for a given matrix B. In Chapter V conditions are 
determined under which A is similar to aA for some 
scalar a. 44 pages. $2.00. Mic 58-4706 





ON PSEUDO-DOUBLY PERIODIC FUNCTIONS 
(Publication No, 25,012) 


Delbert Ferrel Atkins, Ph.D. 
University of Kentucky, 1950 


This paper considers functions, f(z), which satisfy the 
2quations 


{(z+w, ) = f(z) + h,(z) (1) 
f(z+we) = f(z) + he(z). 


In the first section we prove the following theorems: 
Theorem 1: If f’(z) and f”(z) both satisfy: (1), then f’(z) 
- f’(z) is an elliptic function. 
Theorem 2: If f,(z) is a solution ef 

f(z+w,) = f(z) + h ) (2) 
f(z+w.) = f(z) + h® (2) 





and f(z) is a solution of 


f{(z+w, ) = f(z) + n® (z) 
f(z+w,) = f(z) + nr (z) 


then 
F(z) = £,(z) + f2(z) 
is a solution of (1) where 


h,(z) = h® (z) + n (2) 
h.(z) = 4G) (z) + h (2). 


Theorem 3: A necessary condition for the existence of a 
function f(z) which satisfies (1) is that 


h,(z+w,) - h,(z) = h{z+w,) - h,(z). (2) 


We point out that this is also a sufficiency condition for 
the existence of a solution, At this point we make the as- 
sumption that h,(z) and h.(z) are such as to satisfy (2). 
Theorem 4: If $(z) is defined by 


o(z) = f(z) - y(z) 


where y(z) is such that 


y(z+w,) - y(z) = h,(z) 
and h(z) is defined by 


h(z) = y(z) - y(z+w,) + he(z) 
equations (1) become 


o(z+wi) = (2) (3) 
o(z+w.) = o(z) + h(z). 


We observe that due to a theorem of Carmichael, if h,(z) 
is an entire function, there always exists an entire y(z) 
satisfying the prescribed condition, We thus restrict h;(z) 
to be entire and select the entire y(z). We also restrict 
h,(z) to be entire. Since h(z) must satisfy the necessary 
condition for the existence of a solution, it is of period wi. 
Theorem 5: If we let z = w,t, w= w./w, 

and define @(t) and H(t) by 


(t) = $(w,t) 


and 
H(t) = h(w,t) 


the equations become 


@(t+1) = D(t) (4) 
@(t+w) =@ (t) + H(t). 


The second section of the paper is devoted to the con- 
struction of a function f(z) which satisfies (1). The equa- 
tions (1) have, however, been reduced to equations (4); 
hence, we consider the problem of the construction of a 
function ®(t) which satisfies (4). Since H(t) can be written 
in the form 
2nm7it 


H(t) = = an e 


we search for a function @,(t) which satisfies 


M(t+1) = (t) 
@ (t+w) = (t) + Ao 
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and @,(t) which satisfies 
@(t+1) = P(t) 


@(t+w) = P(t) + =) ay, ee 


where the prime indicates n = 0 is to be omitted from the 
summation. Theorem 2 assures us that 9, (t) + @,(t) isa 
solution of (4). 

It is then shown that @,(t) is arbitrary and constant in 
case a,=0. If a,#0, @,(t) is a uniquely determined func- 
tion, expressed in terms of sigma functions. 

We next show that the desired @,(t) is 


an 





®, (t) ag 5 


2n7T iw 
e - 


by showing that the series, derived by a formal procedure, 
converges for all t and proving that it does indeed satisfy 
the required equations. 31 pages. $2.00. Mic 58-4707 


ON A SUBRECURSIVE HIERARCHY 
AND PRIMITIVE RECURSIVE DEGREES 


(L. C. Card No. Mic 58-801) 


Paul Axt, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor S, C. Kleene 


1. Kleene’ has introduced primitive recursive degrees 
analogous to the “general recursive” degrees of Kleene 
and Post’ and has set up, with the use of an enumeration of 
the functions primitive recursive in an assumed function, 
a hierarchy of recursive functions hy, yeO (a modified O 
using only primitive recursive fundamental sequences in 
the formation of limit notations), analogous to the hyper- 
arithmetical predicates H,. Cy denotes the class of func- 
tions primitive recursive in hy; ify <gz, Cy ¢ Cz. 

We consider several related problems. 

2. The “uniqueness property” will be said to hold at 
an ordinal a if, whenever y,zeO, |y|=|z|= a, then Cy 
= Cz. If O were used without modification, the uniqueness 
property would fail at the first possible place, the w level, 
in such a way that a function of arbitrary primitive recur- 
sive degree for a general recursive predicate would be de- 
finable there, With the modified O, the following theorems 
hold. 

THEOREM 1. If a < w’, the uniqueness property 
holds at a. se ar 

THEOREM 2, If a= w* the uniqueness property fails 
ata. 
~ 3, We next consider the location of the k-recursive 
functions (Péter) in the hierarchy. A function n(m,n) is 
defined such that for all m,n 7(m,n)€O, and if m-n = O, 
|n(m,n)|= O, and if men # O, |7(m,n)| = n+ w™, Indices 
are defined for functions k-recursive in assumed func- 
tions, extending the system of indexing of functions primi- 
tive recursive in assumed functions of Kleene. ? 

THEOREM 3. For each k >1, there is a primitive re- 
cursive function y,(b) and, for each J,m,,...,my> O,a__ 
primitive recursive function 0;,(b,c,, eee,Cy) Such that, if ~ 
is k-recursive in 0,(a,,...,am,),---,0Aa),.-+ amy) With 








index b, and if, for some yeO, 0,,...,9, are primitive re- 
cursive inh with indices c,,...,cy respectively, then 
0,(b,C,,.++,Cy) iS a Y +ON(k*2, Y;, (o))-index of ¢. 

Corollary 1. If g is k-recursive, then there is an n 
(n = O, if k = 1) such that ¢ is primitive recursive in 
hn(k>2,n) 3 thus for all k > 1, the k-recursive functions 

‘ K- 1 

appear in the hierarchy below the W level. 

4, Finally we consider primitive recursive degrees, 
referring to them simply as degrees. 

LEMMA 1, If functions 0,,...,9, are bounded by 
Bi, .++,fhxy respectively, there is a primitive recursive 
function p(b) such that “hoy ti 



























































pr Ov s++> 8x pa) < prOv ++ Px(p(b),a). 


Kleene and Post? remark that to every function or 
predicate there is an object of the other kind of the same 
general recursive degree. This is not true for (primitive 
recursive) degrees. 

THEOREM 4, If a is the degree of a function, a(x), 
which majorizes the one-place primitive recursive func- 
tions, then there is no predicate of degree a. 

THEOREM 5. For any n 21, given a function a(x) of 
degree a(aas in Theorem 4), there exist functions 9 ,(x), 
» ++, 9,(x) such that: (1) for i=I,...,n, 9; is primitive re- 



































cursive in pr ®(b,a), (2) for i=1,...,n, 0; is ‘not primitive 





recursive in Q, 0,, eee, 0:23, O54, +e, 9n, (3) @ is not 
primitive recursive in 0,,...,9n. 

From Theorem 5 corollaries analogous to Corollaries 
1-3 of Theorem 1 of Kleene and Post’ follow. Corollaries 
2 and 3 may be amended to allow a to be any degree, 

44 pages. $2.00. 
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2.S. C. KLEENE and E. L. POST, The upper semi- 
lattice of degrees of recursive unsolvability, Ann. of Math. 
vol 59 (1954), pp. 379-407. 
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THE GENERATION OF ERROR 
IN THE COMPUTATION OF CONTINUED FRACTIONS 


(L. C. Card No. Mic 58-622) 


Margaret Malone Baskervill, Ph.D. 
Alabama Polytechnic Institute, 1958 


Supervisor: Nathaniel Macon 


Rounding errors generated in the computation of con- 
vergents to continued fractions are investigated and math- 
ematical formulas for their bounds developed for the three 
most widely used methods of computation. The errors in 
two of the methods are found to satisfy second-order dif- 
ference equations, which are solved to obtain expressions 
for the error in each case. From these results upper 
bounds are obtained, The generation of error using the 
third method was investigated earlier in a joint paper by 
N. Macon and the author. The results are recapitulated 
and related to this broader investigation. A study of the 
effects of scaling is made for each method, Finally, illus- 
trative examples are given. 47 pages. $2.00. 
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CORRESPONDING RESIDUE SYSTEMS 
IN ALGEBRAIC NUMBER FIELDS 


(L. C. Card No. Mic 58-678) 


Hubert Spence Butts, Jr., Ph.D. 
The Ohio State University, 1953 _ 


In the dissertation we consider integral ideals in alge- 
braic number fields. Fields are denoted by the letters F, 
F’, F”, F,, F,, while letters in bold face type denote ideals. 
Algebraic numbers in a number field F are denoted by 
Greek letters and numbers of the field R of rational num- 
bers are denoted by lower case Latin letters. 

Two ideals in the same field are said to be equal if and 
only if they contain the same numbers. If a, is an ideal of 
a field F, and a, an ideal of a field F,, then a,= a, if a, and 
a, generate the same ideal in F, U F, (see Hecke, “The- 
orie der algebraischen Zahlen,” §37). Two such ideals 
may therefore be denoted by the same symbol and we shall 
speak of an ideal a without regard to a particular field. 

Let a be an ideal contained in the fields F, and F.. We 
say that F, and F, have corresponding residue systems 
modulo a if for every integer a, of F, there exists an in- 
teger a, of F, such that a, = a, (mod. a), and for every in- 
teger a, there exists an integer a, such that a, = a ,(mod., 
a). The problem considered in the dissertation is the fol- 
lowing one: if F, and F, are two fields containing an ideal 
a, under what conditions will F, and F, have corresponding 
residue systems modulo a? 

In view of the following result we need only to consider 
the case in which the modulus a is a power of a prime 
ideal. 

Theorem 1: Let a be an ideal in the two number fields 
F, and F,. Then F, and F, have corresponding residue 
systems mod, a if and only if a = pr?... p¢™ where p; is a 
prime ideal in F, and F,, and F, and Fp have corresponding 
residue systems mod, pf: for i= 1,..., r. 

A necessary and sufficient condition is obtained in case 
the modulus a is a prime ideal in both fields. 

Theorem 2; If p is a prime ideal in the two number 
fields F, and F., then F, and F, have corresponding residue 
systems mod, p if and only if p is of order (F| F, 9 F,) 
over Fj /f F, for i = 1, 2. 

It follows immediately from Theorems 1 and 2 that if 
K and F, have corresponding residue systems mod, an 
ideal a, then (F,| Fi n F.) =(F. | F,N F.). 

In case F, and F, are normal over F, Fz, Theorem 2 
gives the following result: If p is a prime ideal in each of 
the two number fields F, and F, which are normal over 
F, N F., then F, and F, have corresponding residue sys- 
tems mod. p if and only if the inertial group of p in F 
Over F, 1 F, is equal to the Galois group of Fi over Fi N F2 
for i= 1, 2. 

A necessary (but not sufficient) condition for F, and F, 
normal over F,n F, to have corresponding residue sys- 
tems modulo a power of a prime ideal is given by the fol- 
lowing theorem. 

Theorem 3: In order that two number fields F, and F, 
each normal over F,f F, have corresponding residue sys- 
tems mod. pJ where p is a prime ideal in F,; and Fn, it is 
necessary that the jt ramification group of p in Fj; over 
EM Fy, equal the Galois group of F; over F, N F2 for 
i=1, 2. 

It is clear’ that the exponent j of Theorem 3 is bounded 
by the smaller of the ramification orders of p in F; over 








F, F,. Also, it follows from Theorems 2 and 3 that if 
F, and F, each normal over F,M F, have corresponding 
residue systems mod. pJfor j >1 then (F,|F,A FE) 

F,| FA FE) = pr where p is the rational prime belong- 
ing the the prime ideal p, Furthermore if the exponent 
j > 1 is maximal, that is equal to the smaller of the rami- 
fication orders of p in Fj over F, N F, (say F, over 
F,A FE), then the Galois group of F, over F, N F, is Abe- 
lian of type (p, ..., p) where p is the rational prime be- 
longing to p. 

Thus in the case of a modulus p/ with j >1 in F, and 
F, normal over F,M F, we are concerned only with fields 
such that (F,| F,N F,) =(K! F, 9 FE) =p* where p is a 
rational prime such that p/p. In view of this fact in the 
remainder of this paper we consider fields of the type 


mM 
F(2 /y) where yp is an integer of F, m a positive integer, 
q a rational prime, and F is a number field containing a 
primitive qth root of unity. 


Let p be a prime ideal in F, = F( a ) and in F, 
= F(4 ha) « If F, and F, have corresponding 1 residue sys- 


tems mod, p it is necessary that p divide (7 “Vin )q —— qm 

for i=1, 2. If P in F corresponds to p we may suppose 

without loss of generality that (uj, P) = 1 or (u;,P*) =P 
Theorem 4: Let p,, H. be two integers of F, m a posi- 





tive integer. Let p be a prime ideal in F( a Te ) for 
i = 1, 2 such that (p, q) = 1 and let p correspond to the 


| m 
prime ideal P in F, Then F(? /p, ) and F(T Vi, ) have 
corresponding residue systems mod, p if and only if (y;) 
= P2A in F where (a,q) = 1 and(P, A) = 1 


In case F contains the q™ roots of unity F(7/p,) and 


m 
F(" Jp, ) do not have corresponding residue systems mod. 


p’ if (p, q) = 1. : 
We now consider prime divisors of q = (1 - ¢)?* in 


F(2 y /pi). Let (1 - €) = Q*A in F where Q is a prime 
ideal and (Q, A) = 1. If q,, is a prime divisor of Q in 


m 
F( a Viz), then F(% /f; ) and F(9 /Bp) have corresponding 
residue systems mod, q,, if and only if q,,is of order qm. 


m m 
in F(9 /yi) over F, that is Q=q), in F(VY Us). 
Suppose m = 1, Two cases arise: 


(u;, Q) = 1 or (p;, Q*) = Q 


In case (u;, Q*) = Q then Q=q?in F(Y/p#;). If (v;, Q)=1 


then Q = q? in FCV/E, ) in case the congruence p ;= ef (mod. 
Q°%) is not solvable for £; an integer of F. The following 
theorem gives the order of ramification v; of the ideal q, 


in F(Vi;) over F, 

Theorem 5: If (u;, Q*) = Q then Q = q? in F(Vi; ) and 
the order of ramification vj of q, in F(/pi ) over Fisa 
q+ 1, where (1 - ) = Q@°A, If (u;, Q) = 1 and kjis the 
largest integer such that the congruence j= &2 (mod, 


Qki) is solvable for €; an integer of F, then Q = q7 in case 
k;< aq and the order of ramification v,; of q, is equal to a 


q+1-k; in F(7, ) over F. 
Theorem 6; Let y,, wu, be two integers of F such that 


Q=q‘ in F(Yp,) and F(Y/Z, ), and let m be a positive in- 
teger. If the orders of ramification of q in F(Yp#,) and 
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F(Ypu,) are > v> 2 a, then Q= qi” in F(. /i, ) and in 


F(? /it, ) and these two fields have corresponding residue 
systems mod. qy,°. In case m = 1 the condition v > 2a 
may be replaced by v > a. 

In case m = 1 the following theorem gives a sufficient 


condition for F(Yf, ) and F(9/p, ) to have corresponding 
residue systems modulo the maximal power of q, that is, 
aq’ where v is the order of ramification of q. 

Theorem 7: If y,, p, are integers of F each exactly di- 


saa #1 cae & 
visible by Q and p, =p, (mod, Q**” ) then Q = q4 in F(Y#,) 


and F(9/7,.) and these two fields have corresponding resi- 
due systems mod, q’ = q*4*", If u,, p, are each prime to 
Q, H; = HU. (mod. Q*9), and k aq is the largest integer 
such that p, = pw, = £4 (mod, Q) is solvable for é an integer 


of F, then Q = q@in F(Yp, ) and F(Yp,) and these two 


fields have corresponding residue systems mod, q’ 
_ ,aqti- 





A necessary and sufficient condition for F(Yp,) and 


F(Yu.) to have corresponding residue systems mod, q’” is 
not known to the author. However, the following theorem 
gives a necessary and sufficient condition in case v = aq. 


Theorem 8: In order that F(Yp,) and F(9/z2 ) have 
corresponding residue systems mod, Q® it is necessary 
and sufficient that the following congruences be solvable 
in F: 


1) Hy = Og + Oy Hat...+ OG-, HE (mod, QU”) 


1 ‘ 
2) 05 = = {u, - (a9 +...+ a9., uF ')} (mod, Q*) 


3) 0; = 


are integers of F, €o, ..., €q-1, M are positive integers, 
and | 


0 (mod, Q*) for i=1,..., q- 1 where @, ..., Qq-1 





(q - 1)! Py 


Oj > 
. Col woe Cg-1 ! 0 


fq-1 .m 
és. Gan Bi 


Co tees F Cq-y = q; e;#q,j=0,...,q4- 1 


a 


€:+2e,+...+(q - 1) eg-) =mqeti 


for i = 0, eeey q- ¥ 


In case F = R(¢), q = 3, F(Y/p,) and F(9/Z,) have cor- 
responding residue systems mod, Q?, we have either yp, 


= a” p§ (mod. 1 - ¢) q) where a is in F ande = 1 or 2, or 
= B= 0 (mod, (1 - &) ). 52 pages. $2.00. 


Abstract published by special arrangement with The 
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ON SYSTEMS OF LINEAR 
ORDINARY DIFFERENTIAL EQUATIONS WITH 
APPLICATIONS TO IONOSPHERIC PROPAGATION 


(Publication No. 22,952) 


Herbert B, Keller, Ph.D. 
New York University, 1954 


Adviser: Wilhelm Magnus 


In Part I, by means of some matrizant identities and a 
diagonalization process, the Peano-Baker solution of a 
system of first order linear ordinary differential equa- 
tions is transformed into a form which converges rapidly 
(in many cases) and has a clear physical interpretation. 
The result is a natural generalization of the W.B. K. ap- 
proximation, and shows that this approximation is the first 
term in both the asymptotic expansion and in the true se- 
ries solution. An asymptotic expansion of the solution is 
obtained for a special parametric dependence; it is simi- 
lar to Birkhoff’s result for n-th order linear equations. 
The equation 

2 
SY - 2a(x) ZX + blx) y = 0 
is solved as an application of the method. 

In Part II, the method is applied to the problem of 
plane wave propagation in a stratified ionosphere. The 
wave solution for the general ionospheric case is obtained 
in terms of so-called “characteristic waves,” which have 
the usual properties attributed to characteristic waves in 
magneto-ionic theory. In addition, the interaction between 
these waves is made clear by the introduction of continu- 
ous reflection and transition coefficients. There result 
sufficient conditions for the complete uncoupling of ‘ordi- 
nary” and “extraordinary” waves, Ordinary and extraordi- 
nary wave reflection-levels are shown to be points at 
which the elementary divisors of a certain matrix become 
non-simple, Complicated expressions are obtained from 
which ionospheric reflection and transmission coefficients 
may be obtained explicitly. 77 pages. $2.00. Mic 58-4708 


DIFFRACTION BY A PLANE ANGULAR SECTOR 
(Publication No, 24,443) 


Lester Kraus, Ph.D. 
New York University, 1955 


Adviser: Professor B. Friedman 


The three-dimensional Green’s function for the scalar 
wave equation which vanishes or whose normal derivative 
vanishes on a plane angular sector is obtained, A sphero- 
conal coordinate system is introduced and uniformized so 
as to appear as a natural generalization of the ordinary 
spherical polar coordinate system. The plane sector is a 
coordinate surface in the sphero-conal system and it is 
shown that the problem can be reduced to three Strum- 
Liouville problems for ordinary differential equations. 
The solutions of these equations are shown to be 1) spheri- 
cal Bessel functions, 2) simply periodic Lamé functions of 
period 7 and 27 and 3) simply periodic Lame functions of 
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period 47. Each Lamé function is asolution of a two-param- 


eter eigenvalue problem and the eigenrelations between 
the parameter must be solved simultaneously to obtain the 
eigenvalues. It is shown that the simply periodic Lame 
functions are a natural bridge between the trigonometric 
and the regular associated Legendre functions and this is 
illustrated by a study of the eigenrelations. 

In the neighborhood of the sharp corner it is shown 
that the solutions behave like r °, where r is the distance 
from the corner and n, is a function of the angle of the 
sector. The value of n, is determined graphically for 3 . 
acute angles. From these values it appears that a conjec- 
ture by H. Lewy for the second boundary value problem, 
namely that n, is a linear function of the angle, is not true. 

The completeness, orthogonality and normalization of 
the product solutions of the homogeneous problem are dis- 
cussed and it is shown how they are to be superimposed to 
give a unit source. Most of the considerations are carried 
through for the case where the boundary conditions are 
given on an elliptic cone. 54 pages. $2.00. Mic 58-4709 


ON LEBESGUE MEASURE 
AND INTEGRATION IN AN ABSTRACT SPACE 


(Publication No. 24,507) 


Robert Vernon Mendenhall, Ph.D. 
The Ohio State University, 1952 


The paper is presented with the following aims: (1) to 
determine precisely what conditions must be satisfied in 
order that a non-negative set function defined on a class 
of sets in an abstract space be extensible by the use of the 
induced outer measure function to a unique measure on the 
o-ring generated by the class; (2) to characterize the 
measurable sets of the space using unions and limits of 
sets in the original class; (3) to develop the Lebesgue in- 
tegral of a real-valued point function on an abstract space 
in terms of the measure of the ordinate set of the function. 

The approach to the integral chosen here is that of de- 
fining the integral of a real-valued point function as the 
measure of a set of elements naturally associated with 
such a function in the product space determined by the 
ranges of the independent and the dependent variables. 
This method is simply an extension of the familiar and in- 
tuitive concept of the integral as the area beneath a curve; 
the method is facilitated by use of our results on exten- 
sions and measurable sets. 

In the following, underlined English capital letters will 
always denote classes of sets. Letting X represent any 
collection of points or elements, we define a o-ring in X as 
any non-empty class of subsets of X which is closed under 
the formation of differences and countable unions. A he- 
reditary o-ring in X is a o-ring possessing the further 
property that every subset of a set of the class is also in 
the class. If E represents an arbitrary class of sets in X, 
then S(E) and ‘H(E), called the o-ring generated by E and 
the hereditary o-ring generated by E, respectively, will 
represent the smallest classes of those types containing E. 

A non-negative real-valued set function ¢ defined on — 
the class E of sets in X is said to be finite on E provided 
¢(E) < for all sets Ein E; ¢ is said to be o-finite on E 
provided that for E ¢ E there exists a countable sequence ~ 





{E,,f of sets of E such that EC U E, and ¢(E,) < © for 
= 1,2,--- 

If @ is a non-negative real-valued set function on the 
class E of sets in X, we introduce the set function ¢* in- 
duced by ¢ as follows: if A is any set in H(E), then ¢*(A) 
is defined to be the greatest lower bound of the summation 
of ¢(E;), for all countable sequences {E; } of sets of E 
whose union contains A. We then define measurability of 
sets of H(E) in terms of this induced set function in the 
following manner: 

A set A in H(E) is said to be measurable in the sense 
of Lebesgue, or L-measurable, provided for every set E 
in E it is true that @*(E) = o*(E* A) + »*(E%A’), where A’ 
represents the complement of A, i.e., the set of points 
contained in X - A. 

A second definition of measurability of sets is the 
following: 

A set A in H(E) is said to be measurable in the sense 
: Carathéodory, or C-measurable, provided for every set 

B in H(E) it is true that ¢*(B) = 6*(B* A) + o*(B"A’). 

Kolmogorov‘ has pointed out the equivalence of these 
two definitions of measurability. Since we did not have 
access to Kolmogorov’s paper but only to a review’ stating 
some of his results without suggesting proofs, the proofs 
of this statement and of another theorem mentioned by him 
are our Own. 

It is then shown that if the class of L-measurable sets 
in X is not empty, it is a o-ring, and that the extended set 
function ¢ (defined on the class of L-measurable sets and 
equal to ¢* on that class) is a measure on that o-ring; it 
is desired to determine under what conditions the method 
just outlined will lead to a non-empty class of L-measur- 
able sets. 

Kolmogorov’ stated that necessary and sufficient con- 
ditions for a non-negative set function @ on a class E to be 
extensible by this method to a measure on the generated 
o-ring SE) are the following: 

(1) @ must be subadditive on E; i.e., if E « E and {E,} 
isa countabie sequence of sets ‘in E such thatEC U E,, 
then ¢(E) £ = $(E,); 

(2) if E, E* € E and e€ is any positive number, then 
there exist countable sequences {Kj} and {E;} of sets of E 
such that 


En E*C U Ej, EE*’c vu &,, and 
gp(E) + € 2 DG(E;) + > o(E;) j 


(This condition will be referred to as condition (K).) 

By considering these two conditions separately, we were 
able to prove the following results (which together imply 
the Kolmogorov theorem): 

(1) A necessary | and sufficient condition for the in- 
duced set function @* to agree with ¢ on sets of the class 
E is that ¢ be subadditive on E. 

(2) A necessary and sufficient condition that all sets 
of the class E be L-measurable is that ¢ and E satisfy 
condition (K). 

The wide applicability of these results is next shown. 
A multiplicative class is defined to be a non-empty class 
of sets in which the intersection of two sets and the differ- 
ence of two sets of the class are representable as counta- 
ble sequences of mutually disjoint sets of the class. It is 
shown that any measure defined on such a class satisfies 
the requirements of subadditivity and condition (K) and 
hence is extensible to the o-ring generated by the class. 
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From the definition of a multiplicative class, it is clear 
that rings and semi-rings are special cases of multiplica- 
tive classes, and it therefore follows that a measure de- 
fined on a ring or semi-ring has an extension to the gen- 
erated o-ring. 

We next proceed to characterize the L-measurable 
sets in terms of unions and limits of sets in the original 
class E. Such a characterization was given by de la Vallee 
Poussin’ for bounded measurable sets on the real number 
line in terms of unions of intervals, while our results 
characterize measurable sets in a general abstract space. 
In particular, a set in H(E) is shown to be L-measurable 
with finite measure if and only if it is “nearly” a finite 
union of sets of E of finite measure; i.e., for e > 0 there 
must exist a finite sequence {E, }, n= 1, ...,k, of sets of 
E of finite measure and sets R and T of outer measure 


k 
less than ¢,such that A = (Rv U En) - T. A set in H(E) is 


L-measurable with o-finite measure if and only if it is 
“nearly” a countable union of sets of E of finite measure. 
These theorems give rise to characterizations for meas- 
urable sets with o-finite measure as “almost” limits or 
limits superior of Sequences of sets in E. We do not know 
whether characterizations along these lines are possible 
for measurable sets with non-o-finite measure; however, 
it should be noted that if the original set function ¢ is o- 
finite on E then all measurable sets have finite or o-finite 
measure. This is the situation in every application known 
to us, so our characterization theorems seem to be ade- 
quately general. 

We next show that if ¢ is a subadditive, o-finite, non- 
negative set function on E satisfying condition (K), then the 
extensions to the o-ring generated by E and to the o-ring 
of L-measurable sets containing E are unique. Two ex- 
amples serve to show that condition (K) and subadditivity 
alone do not insure uniqueness of the extension and that 
the added restriction of o-finiteness is sufficient but not 
necessary for uniqueness. 

Throughout the remainder of the paper, we let X rep- 
resent a fixed abstract space, S a o-ring in X with the 
property that X e S, and p a o-finite measure on S. We 
also let Y represent the real number line, B the class of 
Borel sets in Y (i.e., the o-ring generated by the class of 
all bounded, semi-closed intervals in Y), and VY the Le- 
besgue measure on B. An extended real-valued point func- 
tion f(x), defined for x in X, is called measurable pro- 
vided the set of points in X at which f(x) = +, the set at 
which f(x) = -co, and the set at which f(x) e B for any Borel 
set Bare in S. This definition is then shown to be equiva- 
lent to more common definitions of measurability, and 
other properties of measurable functions are derived. 

As preparation for our later definition of the integral 
aS a measure in a product space, we proceed with several 
preliminary definitions and results. The product space 
X x Y is defined to be the set of all ordered pairs (x,y) 
with x e X and y e€ Y; a measurable rectangle A x B in the 
space X x Y is the set of all points (a,b) with a e A, be B, 
where Ae S, Be B. Letting Q represent the class of all 
measurable rectangles in the product space, we define the 
set function A in Q by the relation \(A x B) = (A) V (B), 
where we make the convention that the symbols 0.° and 
co -Q, if they arise, will be defined as zero. 

It is desired to extend this function to a measure on 
the generated o-ring S(Q), and this is achieved by showing 
that the function A is subadditive and o-finite and that it 





satisfies condition (K) on Q; hence the unique extension to 
a measure on SQ) follows from earlier results. Sets in 
the class S(Q) will be called measurable in X x Y, and the 
measure defined on S(Q) will be denoted by A. 

If f(x) is any non-negative extended real-valued point 
function on X, the ordinate set B(f) of f(x) is defined to be 
the set of all points (x,y) in the product space for which 
0 < y < f(x). It is shown that the ordinate set B(f) is meas- 
urable in SQ) if and only if f(x) is a measurable function 
in X; hence for a non-negative measurable function f(x) we 
can define the p-integral of f(x) over X, denoted by_/ f(x)dp, 
to be the measure A[B(f)] of the ordinate set of f(x). If this 
integral is finite, the function f(x) is called summable. 

Next the characteristic function, c,a(x), of x with re- 
spect to a subset A is defined to be equal to 1 if x e A and 
to 0 if x e’ A. It is shown that if f(x) is non-negative and 
measurable and A is any set of S, then c,(x) f(x) is meas- 
urable, and hence the p-integral of f(x) over A, denoted by 


i f(x)du, can be defined as the p-integral of c,(x) f(x) 


over X. Following this, several of the fundamental proper- 
ties of the integral of a non-negative function are proved, 
using the properties of measurable sets as the principle 
tool, 

Finally, the definition of the integral is extended to the 
case of “two-sided” measurable functions, i.e., functions 
which may be either positive or negative. This is done by 
defining positive and negative parts, f(x) and f7(x), of an 
extended real-valued function f(x) in the following manner: 


Fs f(x) for f(x) 2 0 
£"(x) { 0 for f(x)-< 0 


7 0 for f(x) > 0 
rw er for f(x) < 0. 


We then show that f*(x) and f(x) are non-negative and that 
they are measurable if and only if the original function f(x) 
is measurable. The p-integral of f(x) is then defined to be 
equal to {f*(x)du - {£-(x)du, provided at least one of these 
integrals is finite. The extension to integrals over meas- 
urable subsets of the space X is carried out by means of 
the characteristic function exactly as in the non-negative 
case. 

The paper concludes with the presentation of some of 
the more immediate properties of the Lebesgue integral 
in an abstract space. 96 pages. $2.00. Mic 58-4710 
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THE IMPLICATIONS OF THE MODERN 
PROBABILITY THEORY FOR ALGEBRA 


(L. C. Card No. Mic 58-665) 


Henry Polowy, Ph.D. 
New York University, 1957 


The recent pioneering work in the field of probability 
has yielded important concepts and techniques, funda- 
mental in nature, that have not been incorporated in the 
algebra content. The purpose of this study, therefore, was 
to present the implications of certain concepts of the a4- 
vanced probability theory for the content of algebra. 

Although probability has been part of the algebra con- 
tent for many years, its treatment has not changed for 
over a century. An investigation of the present treatment 
of probability in the algebra textbooks revealed that the 
classical model and/or the empirical model of probability 
are used as the basis for the probability development. 
These model, therefore, were discussed and their objec- 
tionable features analyzed. 

An investigation was also made of the advanced mathe- 
matical literature which reveaied that leading mathema- 
ticians in the probability field use the axiomatic model as 
a basis for the probability development. However, as the 
concepts are couched in technical terminology from the 
mathematics of set theory, Boolean algebra, and measure 
theory, it was necessary, before developing the axiomatic 
model, to resolve these mathematical concepts into a sim- 
pler form. With these mathematical concepts as a basis, 
the three axioms of the axiomatic model were constructed 
and analyzed with respect to finite numbers of events, and 
a field of probability measure was developed and analyzed. 

Following this, the concepts of conditional probability 
and the probability of independent events were developed. 
Then, through the construction and analysis of the general 
concept of the algebraic variable and function, the proba- 
bility concepts of the random variable and frequency func- 
tion were developed. Finally, to illustrate the techniques 
and the applicability of the axiomatic model and the ex- 
tended concepts, five representative types of problems 
from the algebra textbooks, each containing additional 
parts designed to be more complicated in nature, were 
constructed, solved by the axiomatic process, and then ex- 
periments performed whose results conformed to the a- 
priori theoretical results. 

It was concluded that the axiomatic model of proba- 
bility is adaptable as a basis for the study of probability 
in algebra provided the mathematical concepts on which it 
is based are developed in an elementary form. The re- 
search has contributed to the problem by: 

(a) Filling in the gaps in the treatment of the probability 
theory in algebra by relating in an elementary form 
the mathematical concepts of set theory, Boolean alge- 
bra, and measure theory to probability through the 
axiomatic model; 

Extending the concepts of the elementary probability 

theory as found in the present algebra content beyond 

present limitations by: 

(1) elaborating on the concepts of conditional proba- 
bility and independent events so they would be 
available as tools to solve certain types of proba- 
bility problems from the algebra; 

(2) integrating the algebraic concepts of the variable 
and function with probability from which evolved 





the random variable and frequency function, 
probability concepts not previously included in 
the algebra content; 

(c) Consolidating the modern theory with the old concepts 
by showing that the classical definition, if interpreted 
through the axioms, becomes a special case of the 
axiomatic model. 

The study could be extended for further research: 

(a) in the field of education, by determining whether alge- 
bra students could assimilate the advanced concepts 
presented in this study; 

(b) in the field of statistics, by relating the developed 
probability concepts to the concepts of elementary 
statistics; 
in continued research in probability, either by gener- 
alizing some of the concepts developed or by investi- 
gating other advanced probability concepts which 
could be resolved into a more meaningful structure. 

214 pages. $2.80. 


ON THE TOPOLOGICAL INDEX 
(Publication No. 24,516) 


Harold Ellsworth Tinnappel, Ph.D. 
The Ohio State University, 1952 


Part I: Introduction 


1.1. In this dissertation we shall investigate some 
properties of the topological index and the relationship be- 
tween the topological index and a function which counts the 
number of essential model continua under a continuous 
transformation (see 2.3). In the next section we give the 
precise statement of the problems considered. 

1.2. We shall be concerned with continuous transfor- 
mations 


T: z = f(w), 


weR, 


from Jordan regions in the w-plane into the z-plane. For 
a point z we designate by N(z,T,R) the number of points 
weéR whose image under T is the given point z. Fora 
point z anda set E C R we designate by k(z,T,E) the num- 
ber of essential maximal model continua for z under T in 
E (see 2.3). For a point z we designate by u(z,T,R) the 
topological index of z with respect to Tand R. Fora 
point z we designate by f~'(z) the inverse of z under T. 

In the sequel the transformations considered will sat- 
isfy some of the following conditions. 

(a) T: z= f(w), is a continuous transformation from a 
bounded, simply connected Jordan region R in the w-plane 
into the z-plane. 

(b) T: z= f(w), is a continuous transformation from a 
bounded, finitely connected Jordan region R in the w-plane 
into the z-plane. 

(c) For a point z,, f “(z,) is a single point. 

(d) For a point z,, f '(z,) contains one essential maxi- 
mal model continuum and this reduces to a single point. 

(e) For a point z, we have p(z,,T,R) =k # 0. 

1.3. Rado has proved the following result.’ 

THEOREM. Conditions (a), (c), and (e) imply that there 
exists a 6 >Osuchthat = =——~—~™Os eee 
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N(z,T,R) >lk! for O<lz-21< 6. 


1.4. Cesari has proved the following result.” 
THEOREM. Conditions (a) and (e) imply that there ex- 
ists a § >0 such that 


N(z,T,R) 2 !k! for O0<|z- 21 < 6. 


1.5. Rado has also proved the following result.° 
THEOREM. Conditions (a), (d), and (e) imply that 
there exists a 6 > 0 such t that 


K(z,T,R) >|k] for O<|lz-2| < 6. 


1.6. In this paper we prove the following result (see 
3.6): 

THEOREM. Conditions (a) and (e) imply that there ex- 
ists a § > 0 such that 


K(z,T,R)2 Ik! for O<Ilz-2I1<6. 


1.7. We also strengthen this result as follows (see 
3.7): 

THEOREM. Conditions (a) and (e) imply that there ex- 
ists a § > 0 such that 


K(z,T,D) >|k| for O< |z-2zl <6, 


where D is the component of R - f~*(z.) which contains the 
boundary of of R. 

1.8. In this paper we also prove the following result 
(see 4.5): 

THEOREM. Conditions (b) and (e) imply that there ex- 
ists a 6 > 0 such that 


k(z,T,R)2 |k| for O< |z - Zt <6. 


1.9. We also strengthen this result in the following 
way (see 4.6): 
THEOREM. Conditions 2! and (e) imply that there ex- 
ists a 6 > 0 such that 


K(z,T,D)> Ik! for O<lz- zl <6, 


where D is the sum of the components of R - f- *(zo) which 
intersect the boundary of R. 

1.10. In Part II we give a series of lemmas so that 
after the introduction of certain auxiliary transformations 
the results stated in 1.6, 1.7, 1.8, and 1.9 are proved by 
means of Theorem 1.5. 

1.11. In Part V we shall utilize Theorem 1.6 to give a 
proof of the isoperimetric inequality formulated and 
proved by Rado.* 



































Part II; Preliminary Lemmas 


2.1. Let R be a bounded, finitely connected Jordan re- 
gion in the w-plane and let 


T: z = f(w), 


be a continuous transformation from R into the z-plane. 
a Zz, be a fixed point in the z-plane. The inverse set 

T7(z, ) is closed (and possibly empty). If T~’(z.) # 0 each 
of the components of the inverse set is a continuum. Each 
of these components will be termed a maximal model con- 
tinuum for z,) under Tin R. Sucha continuum y will be _ 
termed essential for z under T if the following conditions 
are satisfied: (i) y C ie. (ii) if O is any open set that 
contains y, then there exists a Jordan region R* in O for 
which ».(z, ,T,R*) 4 0 and such that y C R*°. We shall use 
the notation e.m.m.c. to designate essential maximal 
model continuum. 


weR, 





2.2. LEMMA. Let R be a bounded, finitely connected 
Jordan region in the w-plane and let 











T: z = f(w), 


be a continuous transformation from R into the z-plane. If 
for a point Z, in the z~plane. there exists a Jordan region — 
R* CR” such that p(z,,T,R »T,R*) # 0, then tl then there exists an 
e.m.m.c. for Z, under T in R*. 

2.3. Let R ‘be a bounded, finitely connected Jordan re- 
gion in the w-plane and let 


T: z = f(w), 


be a continuous transformation from R into the z-plane. 
For a point z and a set EC R we define k(z,T,E) to be 
equal to the number (possibly +c ) of e.m.m.c.’s y for z 
under T such that y C E. In the following sections we give 
some properties of the function x(z,T,E). 

2.4. From (i) of 2.1 for R°, the interior of R, we have 


LEMMA. «(z,T,R) = «(z,T,R ). 


2.5. LEMMA. If E,,E,.. 
number of sets in R such that E, “ES = 0, i #j, then 


K(z,T,E, +E, +. ") pals, BE.) + x(2,7,E,) +.. 


2.6. LEMMA. k(z,T,R) is a lower semi-continuous 
function of z.° 

Since x(z,T,R) is either a non-negative integer or + 0 
it follows from the lower semi-continuity of k(z,T,R) that 
the following conditions are satisfied. 

(a) If k(z,,T,R) < co then there exists a 6 >0 such 
that 


K(z,T,R) >«(z,.,T,R) for |z-z| < 6. 


(b) If x(z,,T,R) = + © and k is any positive integer 
then there exists a 6 > 0 such that 


K(z,T,R) >k for |z-z | < 6. 


2.7. Let R be a bounded, finitely connected Jordan re- 
gion in the w-plane; let R* be a bounded, finitely connected 
Jordan region in the w*-plane, and let 


T: z = f(w), 

= g(w*), 

be continuous transformations from R and R* respectively 
into the z-plane. Let D be an open set in R, and let 

= $(w), 

be a topological transformation onto an open set D* c R*. 


LEMMA. Under the above conditions if 
f(w) = g| d(w)], 


weR, 














weR, 


. is a finite or denumerable 

















weR, 


w*eR*, 


weD, 





weD, 
then 


(1) K(z,T,D) = k(z,T*,D*) . 


Proof. Let z, be a point in the z-plane. 

Case 1. x(z,.,T,D) = 0. Then x(z,,T,D) < x(z,,T*,D*). 

Case 2. kx(z,,T,D) =n < co. Then there exist 
€.m.m.c.’S y% ,..., ¥, f0r Z under T and lying in D. From 
the definition in 2. 1 there exist Jordan regions R,,..., Rn 
such that y; C R; CR; CD, R,-R;= 0, i #j, u(z,,T,Ri) 
#0, i,j=1,...,n. Then RF= (BR, i=1,. ..,h are Jor- 
dan regions in D* and Rf. RY = 0, i Z j. We have 


u(z, ,T*,R*) stele, R) 7#0,i=1,...,n 
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By Lemma 2.2 there exists an e.m.m.c. y * for Z) under 
T* in R*¥°. Hence k(z,,T,D) < K(Zo,T*,D*). 

Case 3. k(Z,),T,D) =~. Let n be any positive inte- 
ger, Then there exist e.m.m.c.’S y,,..., y, for Z, under 
Tin D. The same argument as used in case 2 shows that 
K(z,,T*,D*) > n. Since n was any positive integer, 
K(z,,T*,D*) =o. 

From cases 1,2,3 we have that 


K(z>),T,D) < x(z,,T*,D*). 


Since the same argument can be used to show the op- 
posite inequality, the equality (1) follows. 


Part III: Bounded, Simply Connected Jordan Regions 


3.1. In this section we shall prove two of the main the- 
orems of the paper. We shall be concerned with the topo- 
logical index function and the function which counts the 
number of essential maximal model continua (see 2.3). 

3.2. Let R be a bounded, simply connected Jordan re- 
gion in the w-plane with boundary C and let 


T: z=f(w), weR, 


be a continuous transformation from R into the z-plane. 
For a point z, € T(R) - T(C) let F* = T™*(z,). Let D,, D,, 
... be the finite or denumerable number of components of 
R - F*, where, since F*C = 0, we let Dy be the component 
which contains C. Let F=R-D,. Since R is a Peano 
space, D, is an open set and hence F is a closed set. The 
sets R and R - F =D, are connected sets and so, if E is 
any component of F, R - E is a connected set. Thus we 
have the following result. 


LEMMA. Under the above conditions there exists a 
continuous monotone transformation 


w* = @(w), weR, 


from R onto itself such that: 








(i) For each point w*eR, ®~ (w*) is either a com- 
ponent of F or a Single point of R- F =D). = 
(ii) @ (w) reduces to the identity on C. 

(iii) @ (w) is topological on R - F =D). 
(iv) For any open set OC R such that O-F = 0 or 
F ¢ 0, @ (0) is ai open set. ” 





























3.3. Continuation. On R we define the continuous 
transformation 


4 _¥% _jf(w) for weD,, 
T: 2 = fw) {* for weR - D, = F, 


from R into the z-plane. From the fact that CCD and 
from Lemma 2.7 we have the following result. 


LEMMA. Under the above conditions: 


(a) 4(zo,T,C) = (2 ,T,C) . 
(b) «(z,T,D,R ) = K(z,T,D) R’) < k(z,T,R) . 


3.4. Continuation. Let the image of R under @ be 
designated by R*. On R* we define the continuous trans- 
formation 


T*: z= gw*) =f£[6~ (w*)] 2 FE ce : D. 





from R* into the z-plane. 


_ LEMMA. For the continuous transformations T* and 
T we have the following relationships: 














(a) p(z,,T*,R*) = t w(z,,T,R) . 
(b) x(z,T*,@(R°D, )) = x(z,T,R D,) . 
(c) x(z,T*,R*) = x(z,T*, O(R°D, )), 2 #4. 


Proof. (a) follows from the fact that @ is topoloyical 
on C andC CD,. (b) follows from Lemma 2.7 since 6 is 
topological on R°D,. (c) follows from the fact that (see 
Lemma 2.4) «(z,T*,R*) = «(z,T*,R* ) and T* = z, on R*° 
- $(R°D,) = O(R° - D,). 

3.5. Continuation. From the Lemmas 3.3, 3.4, and the 
definition of T* we have the following result. 


LEMMA. (a) p(z,,T,R) = + p(z,,T*,R*) . 
(b) «(z,T,R) 2 k(z,T*,R*), z # Zo. 
(c) Each component of T*™ (z,) is a single point. 








3.6. Continuation. Let T* be the continuous transfor- 
mation defined in 3.4 in terms of T and the point z,. By 
(a) of Lemma 3.5 


(1) | p(z,,T*,R*) ! = |u(z,,T,R)! = Iki, 
and by (b) of Lemma 3.5 

(2) K(z,T*,R*) < «(z,T,R), 274, 
By Lemma 2.2, k(z,,T*,R*) # 0. 


Case 1. k(z,,T*,R*) = ©. Since x(z,T*,R*) is a 
lower semi-continuous function of z (see 2.6) there ex- 
ists a 6 > 0 such that 


(3) K(z,T*,R*) >|k! for |lz-Zm]l <6. 
Then (3) and (2) imply 
(4) K(z,T,R) >| kl for O0<|lz-ml < 6. 


Case 2. «(z,,T*,R*) =n. Then R*° contains n 
e.m.m.c.’S y,,..-, ¥, for z, under T* and by (c) of 
Lemma 3.5 each of these e.m.m.c.’s is a point. Call these 
points w*,...,w*. By the definition of an e.m.m.c. (see 
2.1) and by Lemma 2.2 there exist simply connected Jor- 
dan regions R*¥, i= 1,...,n which satisfy the following 
conditions: 

(i) w¥eR?° C R¥ CR”, j 

(ii) p(zo,T*,R¥) =k; 40, ath 

(iii) RFR* = 0, i #3, i,j, =1,... 
Let R be the Jordan region 

R=R - (R# +...+R*). 

Since there are no e.m.m.c.’s for z, under T* in R we 
have by Lemma 2.2 

(5) u(z,T*,R) = 0. 
Hence, since z, is not in T*(R - R°), 

(6)  p(zo,T*,R*) - [u(zo,T*, RF) +...+ (z,,T* RF) | 


=-u(z,,T*,R) = 0. 


From (6), (ii) of this section and (1) we thus have the in- 
equality 


(7) IkIl<lk,l+...+Ik,/. 


Since k(z,,T*,R*) = 1, p(z,,T*,R*t) =k, # 0 and R* is 
simply connected, by Theorem 1.5, there exists a 6; >0 
such that 

(8) k(z,T*,R*) ZIk.1, OC lz-2,1< 6; . 


Let 6 be the minimum of 6,,..., 6 
2.5 and (7) we have 


,: From (8), Lemma 
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(9) K(z,T*,R*) >| kl, O</z-zZol <6. 


The relations (9) and (2) imply (4). 

This completes the proof of Theorem 1.6. 

3.7. We note that by (b) and (c) of Lemma 3.4 and (b) 
of Lemma 3.3 we have the relation 


k(z,T*,R*) = k(z,T*, ®(R Dy)) = K(z,T,R Do), 2#Zo- 


The relation (4) of Theorem 3.6 can be thus strengthened 
(see (9) of 3.6) giving us the theorem stated in 1.7. 


Part IV: Bounded, Finitely Connected Jordan Regions 


4.1. In this section we shall extend Theorems 1.6 and 
1.7 to the case where R is a bounded, finitely connected 
Jordan region. We shall first give two special results for 
doubly connected Jordan regions and by means of auxiliary 


transformations reduce the problem to these special cases. 


4.2. LEMMA. Let & be a doubly connected Jordan re- 
ae in the w-plane with ee curves C and C* with 








T: z= a weR, 


be a continuous transformation from R into the z-plane 
such that 


(a) f(w) = Zo; weC, 
(b) w(Z,T,C*) = k # 0. 


Then there exists a § > 0 such that 
x(z,T,R) >|k!| for 0< Ilz-z,| <6. 
4.3. LEMMA. Let R be a doubly connected cores re- 





C,, where C, encloses the curves C,,... 


c the ,Cn in the w- 
plane. Let 

















gion in the af curves C and C* where 





T: z2 — weR, 


be a continuous transformation from R into the z-plane 
such that for a point Z, 


(a) (Zo, T,R) - p(Zo,T,C) = (Zo, T,C*) =— 7 0 
(b) R-f-*(zo) is a connected set. 


Then there exists a 6 > 0 such that 
K(z,T,R) >|k| for O<|z-20| <6. 


4.4. Let R be a bounded, finitely connected Jordan re- 
gion bounded by curves Cy,C,,...,C, where Cy encloses 
Ci,---,Cy in the w-plane. Let 


T: z=f(w), weR, 


be a continuous transformation from R into the z-plane 
and let z, be a point in T(R) - T(C, + C, +...+C,). Let 
R,; be the simply connected Jordan regions bounded by the 
curves C;, i= 0,1,2,...,n. Now let D,,D,, D.,..., be the 
finite or denumerable number of components of “Ry - F, 
where F = {~'(z,) and Cy ©, Do. 


LEMMA. o the above conditions there exists a 








such that: 


(i) Each D,, i >0, contains at most one curve Cr . 
(ii) Do ct contains at ‘most one curve rve CF for '? 0. 


(iii) 4(zo,T,R*) = (zo,T,R). 


4.5. THEOREM. Let R be a bounded, finitely con- 











T: z=f(w), weR, 


be a continuous transformation from R into the z-plane 
and let Z. be a point such that 


(1) p(z,T,R) =k #4 0. 
Then there exists a 6 > 0 such that 
(2) x(z,T,R)>Ilk!l for O<lz-z,| <6. 


Proof. By (1), z,¢«T(R) - T(Co+...+Cn). Let R; be 
the simply connected Jordan region bounded by the curve 
C;,i=0,1,...,n. Let F =f~'(z,.) and let D, ,D,,D,,... be 
the finite or denumerable number of components of Ry - F. 
By Lemma 4.4 we may assume that D,,D,,...,Dy-, con- 
tain respectively the curves C,,C,,...,C,-, and Cy is in 
either D, or Do. 

For each i 2 1 we let R* be the Jordan region bounded 
by C and C; if D; contains a curve C; and let R¥ be R, if 
D; contains no curve C;. We let R* be the Jordan region 
bounded by C, and C, if C. © OD, and let R* be the region 
R, £C,.CD,. We define ‘the following continuous trans- 
formation from R* into the z-plane. 


= £,(w) = - for weD, RF = DR, 
5! for weR*-D,Rt=R o- D; 


Case 1. Cy CDn. Then p(Zo,T; ,Cj) = u(Zo,T,C;), 
=1,...,n. For each i, 1< i< n, we have T;(C,) = Zo. 
Thus by Lemma 2.7 and Lemma 4.2 there exists a 6; >0 

such that 


(3) «(z,T,D, R°) = x(z,T, ,D;R ) = x(z,T; ,RF) 2 
| H(Zo,T,C. )| for O<lz-z2d < 6; 


Since R¥ is a simply connected Jordan region by Lemma 
2.7 and Theorem 3.6 there exists a 6, >0 such that 


(4) «(z,T,DoR’) = k(z,Ty ,DoR°) = k(z, Ty ,R#)> 
|(Z0,T,Co)| for 0< lz - Zol < Se. 


Let 6 be the minimum of 6o,..., 6,. By Lemma 2.5 (4) 
and (3) we thus have 

















(5) «(z,T,R) > (z,T,DoR° +... + D,R°) 


n 
> 2 «(z,T,D,R ) > B | w(20,T,Ci) | 
1= 12 


2 \u(z0 ,T,R)| =\kl ? 
for 0< |lz-Zol < 6. 


Thus (2) holds. 

Case 2. C, CD... ThenR*t isa doubly connected re- 
gion and R¥ - f(z >) = DoR% = Dy - Rm is a connected set. 
By Lemma 2.7 and Lemma 4.3 there exists a 6, >0 such 
that 


(6) (z,T,DoR’) = K(z,T.,DoR) = k(z, To R$) 
> |u(Z0,T,Co) - #(%,T,C,)| for 0<|z- zg < 6. 


Then (3) holds for 1< i< n-1. Let 6 be the minimum of 
5o,--+, 5,-,- Then by Lemma 2.5, (6) and (3) for i<i< 
n- 1, we have 
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(7) K(z,T,R) > k(z,T,D)R° +...+D,-,R ) 


n-1 
PR K(z,T,D; R°) 2 | (Z »T,Cy) - u(Z,T,Cy)I 


n-l 
+ 2 |H(Zo,T, C3) > |p(z,,T,R)| =1k 


for 0< |jz-Z,.| <6. 


4.6. From the relations (5) and (7) we can strengthen 
Theorem 4.5 and give it in the form of Theorem 1.9. 


Part V: The Isoperimetric Inequality 


5.1. In this section we utilize the inequality stated in 
Theorem 3.6 to establish the following. 


LEMMA. In the w-plane set K be the unit disc Iwi <1 


Sf «(z, T,K)> Sf \u(z,T 


where the integration is taken in the z-plane with respect 
to planar Lebesgue measure, 
~ §,2, Let T: z = £(w), |w|=1, be a continuous transfor- 
mation from the unit circle C in the w-plane into the z- 
plane and let C* = T(C). Following Rad6* we define the 
absolute area a(C*) enclosed by C* as follows: 


a(C*) = SJ |u(z,T,C)| 


where the integral on the right always exists either finite 
or infinite. We have then the isoperimetric inequality 


a(C*) S L7/4n 


where L is the length of the curve C*. 

5.3. Let 2 be the class of continuous transformations 
T* from K into the z-plane which agree on C with the con- 
tinuous transformation T given in 5.2. Then the Lebesgue 
area A(T*) is given by the formula ’ 


A(T*) = // k(z,T*,K) . 














We define 


a*(C*) = greatest lower bound of A(T*) for T*e Q. 





By the use of the Poisson integral there exists a transfor- 

mation T¥: z = £*(w) = x*(u,v) + i y*(u,v), weK, in 2 where 
x*(u,v) and ya(u, v) are harmonic functions in K’. By a re- 

sult of Shiffman ® 


A(T*) < L*/47. 
Since Tf € $82, we have 
a¥(C*)< A(T*)< L*/47. 
Summarizing, we have the result. 


LEMMA. For the functional a*(C*) we have the iso- 
perimetric inequality 
a*(C*) < L’*/42. 
0.4. From the lemma in 5.3, the definition in 5.2 and 
the lemma 5.1 we thus have the result. 
LEMMA. a(C*)< a*(C*)< L’/47. 


This last lemma shows that the lemma in 5.3 gives a 
stronger isoperimetric inequality and also gives an alter- 
nate proof of the isoperimetric inequality of Radé given in 
5.2. 49 pages. $2.00. Mic 58-4711 
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THE SOURCES, DEVELOPMENT AND CULMINATION 
OF THE DRAMATIC MADRIGAL 


(Publication No. 24,894) 


William Joseph Ballard, Ph.D. 
Northwestern University, 1957 


As a result of an incomplete understanding of the mad- 
rigal comedy on the part of music historians in the early 
twentieth century, there has been a tendency to consider 
these musical settings of the commedia dell’arte as early 
attempts at opera. These works, composed by Orazio 
Vecchi and Adriano Banchieri between 1594 and 1607, have 
been considered as settings which proved the polyphonic 





madrigal an unsuitable medium for stage music. This hy-. 
pothesis seems to be supported by the fact that the earliest 
operatic performances of the Florentine Camerata were 
being given at the same time. 

Recent musicologists, under the influence of Alfred 
Einstein (The Italian Madrigal; Princeton, 1949), have 
taken a different point of view because of a more complete 
understanding of the madrigal comedies and their relation- 
ship to the dramatic madrigal. The view is now held that 
the comedies represent the ultimate flowering of the comic 
urge as it was expressed in polyphonic music throughout 
the late middle ages and the Renaissance, Because the 
comedies were not written for staging or even for audi- 
ences, and hence were not efforts to test the suitability of 
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the madrigal as a vehicle for drama, these works cannot 
be considered to have failed in an attempt to produce 
opera. They are simply the continuation of the dramatic 
madrigal tradition and crystallize that type by organizing 
it into works of larger proportions than had yet been the 
practice with secular music. 

This dissertation attempts to demonstrate that the view 
held by Einstein and his followers is the more accurate 
one. To do this it undertakes a brief history of the dra- 
matic madrigal. Using the Renaissance publications of 
dramatic madrigal anthologies and madrigal comedies by 
Vecchi, Croce and Banchieri as a point of departure, it 
traces to their origins the sources out of which the dra- 
matic madrigal developed. These sources include the 
following types: street cry, folk song, animal calls, ono- 
matopoetic sound imitations, caccia, villotta, quodlibet, 
program chanson, villanella, mascherata (todesca, mo- 
resca, ebraica, canto carnascialescho, greghesca and 
giustiniana), canzonetta, balletto and madrigalistic parody. 
After describing the inter-relating these source-types, it 
then proceeds to an analysis of the anthologies and come- 
dies, twelve in number, as follows: 

















A. Anthologies 


Orazio Vecchi: Selva di varia ricreatione (1590) 
Convito musicale (1597) 
- Le Veglie di Siena (1604) 


Giovanni Croce: Mascarate piacevoli et ridicolose 
per il carnevale (1590) 
Triaca musicale (1596) 




















Adriano Banchieri: Zabaione musicale (1603/4) 
Barca di Venezia per Padova (1605) 
Festino nella sera del giovedi 
grasso avanti cena (1608) 














B. Comedies 
Orazio Vecchi: 1l’Amfiparnaso (1597) 


Adriano Banchieri: Pazzia senile (1598) 
Il metamorfosi musicale (1600) 
Prudenza giovenile (1607) 

















The analysis of each number and scene included in these 
works is designed to show the influence exerted by the 
various source-types upon the dramatic madrigal, and in 
turn to characterize the genre of which the madrigal 
comedy is the ultimate expression. 

That the madrigal itself is the medium out of which the 
opera developed is not denied, but a strong distinction ex- 
ists between the comic madrigal of our discussion and the 
sentimental madrigal which the Florentine operatic ex- 
perimenters adapted to their use. As for possible con- 
nections with the later comic opera, it may be said that the 
madrigal comedy and the opera buffa have a mutual liter- 
ary impetus, but the opera buffa takes all its musical 
styles and forms from the tragic opera of the later seven- 
teenth century and has no musical connection whatever 
with the madrigal comedy. 

239 pages. $3.10. Mic 58-4712 





THE HARMONIC THEORIES OF PAUL HINDEMITH 
IN RELATION TO HIS PRACTICE 
AS A COMPOSER OF CHAMBER MUSIC 


(L. C. Card No. Mic 58-664) 


Victor Landau, Ph.D. 
New York University, 1957 


The purpose of this investigation was to determine the 
relationship between Hindemith’s harmonic theories and 
his compositional practice in music for three to seven 
instruments. 

Hindemith’s harmonic theories rest on a twin founda- 
tion: Series 1, the twelve tones arranged in the order of 
their relationship to a given tonal center, and Series 2, the 
various intervals ranked according to their clarity and 
definiteness. Hindemith recognizes three principal ele- 
ments in the movement of chords. The first is the two- 
voice framework, i.e., the bass line and the most promi- 














nent upper part at a given moment. The second is the 
harmonic fluctuation, the increase or decrease in tension 





which results when different chord structures are placed 


side by side. The third is the degree-progression, which 
is the succession of chord roots considered from the view- 
point of their relationship to the tonal center. 

Some of Hindemith’s harmonic theories have the 
authority of “rules” in that they identify those composi- 
tional practices which he recommends and those which he 
does not recommend. A list of these rules served as a 
checklist in the methodology which was employed to ascer- 
tain the degree of correspondence between Hindemith’s 
harmonic theories and practice. 

Hindemith’s career was divided into seven periods. 
From all the available published chamber music works 
(three to seven instruments) which Hindemith completed in 
each period, two movements were selected: the first move- 
ment and the nearest subsequent movement in contrasting 
tempo. Three samples were extracted from each move- 
ment: the opening, middle, and closing portions. The 
samples were then analyzed according to Hindemith’s own 
method of harmonic analysis. His practice was checked 
against each of the “rules” which had been previously com- 
piled. A table was constructed for each sample indicating 
Hindemith’s practice in relation to every rule on the list. 
A similar table was constructed for each of the periods, 
and one for the entire period covered by the investigation 
(1917-1952). 

In the entire sample four out of twenty-two rules were 
found to have been violated to an appreciable extent (ex- 
cessively) according to the criteria which were employed 
to judge the significance of the results. The four rules 
are: the rule proscribing parallel octaves, fifths, fourths 
in the two-voice framework; the rule which disapproves 
leaps to or from a second, seventh, or tritone between the 
voices in the two-voice framework; the rule which states 
that in consecutive triads the tritone should not occur be- 
tween any tone in the first chord and any tone in the sec- 
ond; and the rule that the relative frequency of the inter- 
vals between adjacent chord roots should correspond to 
their position in Series 2. Thirteen rules, however, were 
“excessively” violated in one or more of the seven periods. 

A comparison of periods brings out no consistent trend 
of increasing conformity of theory and practice either be- 
fore or after the years 1934-1936 when the first volume of 
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Unterweisung im Tonsatz, Hindemith’s first and most im- 
portant theoretical work, was written. 

The conclusion reached is a subjective opinion, for the 
closeness of theory and practice cannot be so exactly de- 
fined in terms of the number of rules violated that all rea- 
sonable persons will agree that the results of the study 
have succeeded or failed in establishing a close relation- 
Ship of theory and practice. It is the investigator’s opin- 
ion, then, from the evidence that has been presented, that 
the relationship of Hindemith’s harmonic theories to his 
practice as a composer of chamber music is something 
less than may be expected considering that the theorist 
and composer are the same person and that the theories 
are intended to apply to all music including his own. 

342 pages. $4.40. 





ALBERT STOESSEL, AMERICAN MUSICIAN 
(L. C. Card No. Mic 58-654) 


Charles David McNaughton, Ph.D. 
New York University, 1957 


Purposes and Scope 


This investigation is a study of Albert Stoessel’s life 
in American music, with specific consideration of his ca- 
reer as a violinist, composer, conductor, and educator. It 
depicts Stoessel as an American-born musician, showing 
his background and training, and determines how he con- 
tributed to the musical scene in America. This study was 
written as an addition to the recorded history of music in 
America, not only as the story of one individual’s accom- 
plishments, but also as an account of the development and 
activities of the many groups and institutions with which 
he worked. 


General Procedure 





Biographical information was obtained from the clip- 
ping files of the New York Public Library, from the scrap- 
books of the Juilliard School Library, and from interviews 
with Stoessel’s family and associates. Copies of his musi- 
cal works were secured from his wife, the Juilliard School 
Orchestra Library, the Library of Congress, and 
Stoessel’s publishers. Records concerning Stoessel’s 
activities in the American Music Guild, the Bach Cantata 
Club, and the various schools and organizations with which 
he was associated were derived from his colleagues, the 
New York Public Library, and the libraries at Juilliard, 
Chautauqua, and New York University, where he organized 
the music department in Washington Square College. 
Critical comment on his work as a violinist, composer, 
and conductor was obtained from newspaper files, peri- 
Odicals, and books in the various libraries. 

All source data were subjected to criticism, both in- 
ternal and external. The music was analyzed to determine 
the style and the content or total effect of each of 
Stoessel’s compositions. 

The writing of the study itself involved the organiza- 
tion, interpretation, and expository presentation of the bio- 
graphical and critical material. 





Conclusions 





The most significant conclusion which can be drawn 
from this study of the musical life of Albert Stoessel is 
that in the last twenty-five years of his life he made a 
noteworthy contribution to the American musical scene. 
Without achieving greatness in any one field of music, he 
was so talented in every respect and so tremendously ac- 
tive in many musical affairs that he was unique among 
American musicians. For the laymen of America he made 
available, through his conducting of the New York Oratorio 
Society, superior yearly performances of Handel’s Mes- 
siah and Bach’s Mass in B minor and, at Chautauqua and 
Worcester, a rich offering of orchestral, choral, and oper- 
atic performances. For those amateur singers who were 
members of his groups in the New York Oratorio Society, 
the Worcester Festival Chorus, and the Westchester 
County Festival Chorus he provided a musical direction of 
recognized high quality. And for the student instrumental- 
ists, conductors, and singers at the Juilliard School of 
Music he gave a sound training which enabled them to step 
into responsible positions in the major orchestras, civic 
orchestras, and principal opera companies of America. A 
number of his compositions have given much pleasure to 
performers and audiences. His treatises on conducting, 
violin technique, and choral training have filled needs in 
these fields. When Stoessel died, a keen loss was felt by 
many persons in America; but much of what he accom- 
plished has lived on. 

One of the most eminent historians of American music, 
John Tasker Howard, has said in Our American Music 
(1946): “The sudden death of Albert Stoessel (1894-1943) 
brought to a close one of the most brilliant careers in the 
history of American music.” 472 pages. $6.00. 





MUSIC IN THE RECREATION PROGRAM FOR THE 
SENIOR CITIZEN IN THE STATE OF FLORIDA 


(Publication No. 24,488) 


Delbert Ellingsworth Sterrett, Ed.D. 
George Peabody College for Teachers, 1957 


Major Professor: Irving Wolfe 


The purpose of this study was to ascertain how music 
is being utilized in selected recreation programs for older 
adults in the State of Florida. 

Large numbers of persons aged 65 and over were found 
in certain fairly well defined areas of the state. Organi- 
zations for senior citizens using music to meet recreation 
needs of the members were located through: (1) informa- 
tion from libraries, chambers of commerce, recreation 
departments; (2) interviews with experts in the field of 
gerontology for the State of Florida; (3) use of resources 
of the Institute of Gerontology of the University of Florida, 
and, (4) use of a simple inquiry form sent to people inter- 
ested in gerontology in the State of Florida. | 

Many programs of music recreation were found. Seven 
of the best examples were chosen for first-hand study: 


Municipal Pier, St. Petersburg (Million Dollar Pier) 
Senior Citizens Center, St. Petersburg 
Three-Score-And-Ten Club, Miami 
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Community Recreation Centers, Miami Beach 

Plantation Estates, DeBary 

Penney Farms Memorial Home Community, 
Penney Farms 

Lakeland Tourist Club, Lakeland 


Each of these programs was visited at least twice, ap- 
proximately a year apart, during which period the writer 
spent several days living as one of the members of the 
group. Descriptions were made of the physical plant, the 
group organization, the types of music recreation activity 
being utilized, and actual programs attended. 

It was apparent that recreational programs for older 


people have evolved for the most part in a haphazard man-. 


ner. There proved to be very little co-ordination between 
the various groups. 

Criteria used for judging a good music recreation pro- 
gram were: the activity (1) must be voluntary, (2) must 
provide immediate satisfaction, (3) must contribute to in- 
dividual and group welfare, and (4) must have scope which 
allows further study and participation on a higher musical 
level if the participants so desire. None of the programs 
studied met fully all the criteria. 

Community singing was used in nearly every program. 
Some form of music listening activity was common. A 
great number of the organizations had some form of enter- 
tainment from outside the group on stated occasions. 
Choruses of senior citizens were more numerous than in- 
strumental groups. 

Many factors limit the music recreation program for 
older people. Music recreational leadership is largely 
unskilled. Senior citizens have a tendency to resist guid- 
ance from anyone outside their group. Personnel of the 
larger groups is constantly changing, making it difficult to 
achieve any sustained development. Many senior citizens 
have the feeling that it is too late for them to begin any 
new type of music activity. The level of music apprecia- 
tion is disappointingly undeveloped. 

Several suggestions and conclusions grew out of the 
study. Colleges should establish courses in the field of 
recreational music, and all persons preparing for com- 
munity leadership in music should take such courses. 
Professional workers in the field of recreation should be 
encouraged to develop new techniques in this field. Short 
training courses in recreational music should be set up 
for the senior citizens who are currently leaders in their 
groups. Much further research is needed in the field of 
music recreation for senior citizens. 

Suggestions for the content of a good music recreation 
program for senior citizens are given and suggestions for 
the skillful presentation of these activities are outlined in 
detail. 162 pages. $2.15. Mic 58-4713 





AN EVALUATION OF TEACHER PREPARATION 
IN MUSIC EDUCATION AT THE 
UNIVERSITY OF KENTUCKY THROUGH AN 
ANALYSIS OF THE OPINIONS OF GRADUATES 


(Publication No. 25,313) 


John William Worrel, Ed.D. 
University of Illinois, 1957 


This investigation was concerned with the preparation 
of music teachers at the University of Kentucky. The prob- 
lem was to determine the opinions of graduates as to the 
effectiveness of their college preparation in music in their 
teaching positions and as to the importance of specified 
competencies in successfully teaching music in schools 
and to derive implications from these opinions for the im- 
proving of the music teacher education program. The in- 
vestigation covered the period from 1935 through 1955. 

An historical perspective was established with refer- 
ence to curricular requirements and the development of 
the faculty and facilities throughout the period under in- 
vestigation. Information was presented concerning the 
characteristics of the students, the curricula they pursued, 
their grade averages, and the types of positions they se- 
cured upon graduation. 

A mailed questionnaire was employed to ascertain the 
opinions of the graduates. The data secured were validated 
by the use of the same instrument for numerous personal 
interviews. 

Analysis of the data showed three areas of disagree- 
ment between the graduates’ opinions and faculty opinion 
as revealed by degree requirements: 

1) The number of credit hours assigned to certain 

areas of preparation in music. 

Credit in the areas of conducting, the psychology of 
learning applied to music, minor piano, minor in- 
struments, and minor voice was deemed inadequate 
by the respondents. Other areas, including theory 
and composition, were allotted more time than the 
importance imparted them by the graduates would 
seem to justify. 


The relative importance of general areas of the 
preparation in music. | 

The college imparted great importance to the area 
of theory by requiring the most credit hours in that 
field, but the alumni rated that area as the least 
important. Ten areas in the musical preparation 
were rated by the graduates as to importance in 
teaching in the following order: methods, conduct- 
ing, performing ensembles, minor piano, psychol- 
ogy of learning applied to music, major applied 
area, minor instruments, minor voice, music his- 
tory, and music theory. According to the number 
of hours required, the college rated the areas the 
following way: music theory, major applied area, 
methods, minor instruments, performing ensem- 
bles, minor piano, minor voice, music history, con- 
ducting, psychology of learning applied to music. 


The relative importance of specified competencies 
in music teacher preparation. 

In general the alumni felt that those competencies 
used most often in teaching should assume greater 
importance and receive more emphasis in the 
teacher preparation program. Competencies in 
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this category include improvising accompaniments 
at the piano, using the piano as a teaching tool and 
hearing mistakes in performance. Competencies 
deemed less important include performing as a 
soloist, composing and arranging for symphony 
orchestra. 


The alumni were not unduly critical of their prepara- 
tion. The technique used in the study of specifying the ob- 
jectives of music teacher preparation in behavioral terms, 
however, did reveal several competencies in which the 
graduates felt poorly prepared. These included playing 





percussion instruments, using audio-visual aids, arranging 
for choral ensembles, and knowing materials for percus- 
sion instruction. 

If the institution would accept these suggestions of the 
graduates, it would change the hours required in certain 
areas, shift the emphasis in general to preparation for 
school music teaching, and assign definite responsibility 
to specific classes and course areas for developing the 
competencies considered more important by the graduates 
as teachers. 207 pages. $2.70. Mic 58-4714 


PHARMACOLOGY 


TOXIC AND THERAPEUTIC EVALUATION 
OF STILBAMIDINE AND HYDROXYSTILBAMIDINE 
IN CANINE BLASTOMYCOSIS 


(L. C. Card No. Mic 58-546) 


André Lagacé, Ph.D. 
The Ohio State University, 1957 


There is no successful treatment for canine blasto- 
mycosis. Although stilbamidine has been known to possess 
fungistatic properties since 1945 and therapeutic value in 
human blastomycosis since 1951, no report could be found 
concerning the effects of stilbamidine on canine blasto- 
mycosis. 

The aromatic diamidine stilbamidine and the closely 
related 2-hydroxystilbamidine are the drugs of choice in 
the treatment of human North American blastomycosis, 
and it seems logical to suspect that they might be effective 
in the treatment of the canine disease. 

Our specific objectives were to determine the maxi- 
mum safe dose and regimen of stilbamidine and 2-hydroxy- 
stilbamidine for dogs. When the drugs proved to be toxic, 
an attempt was made to characterize the syndrome and de- 
termine the pathogenesis of diamidine toxicity. Another 
objective was to determine the approximate minimum le- 
thal dose of B. dermatitidis for dogs and characterize the 
clinical and pathological aspects of blastomycosis. Fi- 
nally, the prophylactic and therapeutic efficacy of stilbami- 
dine and 2-hydroxystilbamidine was evaluated in experi- 
mental canine blastomycosis. 

Stilbamidine at more than one-fourth, and hydroxystil- 
bamidine at more than one-half, the comparable human 
dose was toxic for dogs and produced characteristic cen- 
tral nervous system signs and lesions. Both stilbamidine 
and 2-hydroxystilbamidine caused an identical toxic dis- 
ease. The brain showed striking bilateral areas of hemor- 
rhagic encephalomalacia involving the medullary portion 
of the cerebellum, the vestibular area of the pons, the col- 
liculi and, less often, the medulla oblongata, the striatum, 
and the thalamus. 

Consistent histopathologic changes included extensive 
perivascular and parenchymal hemorrhage, necrosis, in- 
filtration of neutrophils, swelling or hypertrophy of vascu- 
lar endothelium, necrosis of blood vessels, and gitter 








cells. A single large dose of stilbamidine or hydroxystil- 
bamidine produced a toxic reaction only 3 to 6 days after 
the intramuscular injection. 

Antihistamine or cortisone did not prevent the onset of 
the diamidine toxicity. Trypan blue, injected intravenously 
shortly after the apparition of toxic signs, localized in 
areas of the central nervous system identical to those 
sites where diamidine damage was expected. Since this 
localization of trypan blue preceded hemorrhage and ne- 
crosis, this technic demonstrated that hemorrhage and ne- 
crosis of the brain, caused by the two diamidines, are 
preceded by damage to the blood brain-barrier. 

The signs as well as the location of the lesions of thi- 
amine deficiency in cats and dogs closely paralleled those 
caused by the diamidines in dogs. Therefore, it is postu- 
lated that the pathogenesis of the toxicity of diamidines is 
based, at least in part, upon their inhibitory effect on the 
metabolic activity of thiamine. 

Blastomyces dermatitidis originally isolated from a 
naturally infected dog was pathogenic for 100 per cent of 
31 dogs infected by subcutaneous or intravenous or intra- 
tracheal routes. Stilbamidine was given on consecutive 
days at the rate of 1.0, 2.0, and 0.5 mg./kg., then 0.5 mg./ 
kg. on alternate days. Hydroxystilbamidine was given on 
consecutive days at the rate of 1.0, 2.0, and 3.0 mg./kg., 
and then 1.5 mg./kg. on alternate days. These regimens 
were used safely in the case of six dogs treated with stil- 
bamidine and nine dogs treated with hydroxystilbamidine. 
No signs of toxicity were noted. No significant difference 
in the number of days between infection and death were 
noticed in untreated dogs, in dogs treated with stilbamidine, 
and in dogs treated with hydroxystilbamidine. 

Blastomycosis of the central nervous system and eyes 
occurred far more frequently in treated than in untreated 
animals. Blastomyces were recovered ante mortem from 
the blood, sputum, feces and urine of treated dogs less 
frequently than from untreated controls. Post-mortem 
blood of only 9 of 19 treated dogs yielded blastomyces in 
contrast to positive results in 8 of 10 control dogs. 

240 pages. $3.10. 
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THE STATUS OF THEOLOGICAL FIRST PRINCIPLES 
ACCORDING TO HUME AND KANT 


(L. C. Card No. Mic 58-542) 


Donald Roland Keyworth, Ph.D. 
The Ohio State University, 1957 


The study has two primary objectives. The first is to 
state as clearly as possible the religious views of David 
Hume and Immanuel Kant. The second is to set forth and 
examine two significant alternatives within the philosophy 
of religion. Thus the purpose of the dissertation is both 
historical and critical. In its historical aspect it contends 
(1) that Hume denied that religious nrinciples have any 
cognitive or moral value and (2) that Kant employed the 
concepts of God and immortality in a way and for a pur- 
pose divergent from that of traditional theism. In its crit- 
ical aspect it seeks (1) to defend the Humean and Kantian 
refutations of the arguments for God against some familiar 
objections, (2) to judge the disagreement between Hume 
and Kant over the moral value of religion, and (3) to sug- 
gest a third view of the status of theological first princi- 
ples to which neither Hume nor Kant gave sufficient at- 
tention. 

In their formal philosophies of religion Hume and Kant 
attempt to answer four questions concerning God’s exist- 
ence. (1) Is it demonstrable by means of a priori reason- 
ing? (2) Can it be grounded on empirical experience? 

(3) Is it required to make morality or an adequate moral 
theory possible? (4) Is it revealed immediately in experi- 
ences of religious devotion? To the first, second, and 
fourth of these questions both philosophers return an em- 
phatic negative. Alla priori arguments are rejected be- 
cause they employ a platonistic assumption that real and 
unreal *‘things” can be compared with respect to the 
“property” of existence or because they depend upon the 
questionable premise that an infinite causal series is un- 
intelligible. Concerning the empirical evidences for God’s 
existence, neither philosopher is quite clear in stating his 
refutation. Both attempt to juggle three quite different 
versions of the Argument from Design. Once this con- 
fusion is dispatched, however, their case against the Tele- 
ological Proof becomes fully convincing. Hume’s argu- 
ment against miracles as evidence of a special revelation 
is much more complete than Kant’s but requires a good 
deal of analysis in order to separate the three senses of 
“miracle” that he employs. 

Concerning the ethical value of religion, Hume and 
Kant differ markedly. Both agree that the Problem of Evil 
and the baneful effects of religion upon society are fatal 
objections to traditional religion. Moral theory, Hume 
argues, has no need of theological principles and is only 
distorted when these are included. For Kant, however, 
moral theory requires the postulates of God and immor- 
tality to make the moral law intelligible. Most criticisms 
of Kant’s Moral Argument for God overlook his concept of 
moral happiness. Kant’s ethical doctrines are more faith- 
ful to moral experience than Hume’s are, and thus Kant 
has provided some justification for a modified belief in God. 
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Neither Hume nor Kant allows any place in his system 
for religious faith as a mode of knowing. Hume’s “pious 
utterances” and Kant’s recommendation of moral faith can- 
not be interpreted as indicating a recognition of immediate 
revelation or mystical intuition. Both Hume and Kant ab- 
hor the excesses of zeal which issue from religious en- 
thusiasm, and thus both reject the possibility that there is 
a unique element in religious experience such as Kant 
recognizes in our awareness of moral obligation. Neither 
philosopher reveals sufficient concern with this problem, 
and in this respect their religious philosophies remain in- 
complete. The precision of their arguments and the sig- 
nificance of the alternatives which they recommend are, 
however, of inestimable value in any attempt to reach a 
satisfactory view of the meaning of life and the nature of 
the universe. 382 pages. $4.90. 


NIETZSCHE’S CONCEPT OF AMOR FATI 
(Publication No. 25,158) 


Charles Raymond West, Jr., Ph.D. 
Columbia University, 1957 





Nietzsche ascribed great importance to his concept of 
amor fati, referring to it as “the core of [his] being,” his 


“inmost nature,” his “formula for greatness in man,” and 


his “last love.” Since amor fati also sheds light on many 
other facets of Nietzsche’s thinking, it is incumbent upon 
any serious student of Nietzsche to acquire an understand- 
ing of the concept. 

This study represents an attempt to illumine Nie- 
tzsche’s “love of fate” through an investigation into the in- 


_ ception and development of the idea while, at the same 


time, relating it to other significant aspects of his Diony- 
sian Weltanschauung. 

The first chapter, “The Genealogy of Moira,” deais 
with Nietzsche’s early attempts to formulate a concept of 
fate. His youthful concern with the problem is revealed 
most clearly in two essays, *Freedom of the Will and Fate” 
and “Fate and History,” written at the age of seventeen. 
Both essays attest to the profound impression which cer- 
tain of Emerson’s works left on the young scholar. Other 
influences of a more general nature are suggested by a 
study of Nietzsche’s absorption in classical literature and 
philosophy. 

The second chapter, “The Alchemy of Amor,” is de- 
voted to an exposition of Nietzsche’s concept of love. Nie- 
tzsche opposed the idea of caritative love based on sympa- 
thy and pity which he found propounded by Christian 
doctrine on one hand and by Schopenhauer on the other. 
Selfless or disinterested love is dismissed as an example 
of contradictio in adjecto in favor of a love rooted in ego- 
ism. Nietzsche maintained that the most worthy love 
emanates from the most affirmed self and that man’s 
power to love varies in direct proportion to the strength 
of his ego. Since love is the gift of the abundant spirit 
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which seeks to pour itself out, it is not only the most ego- 
istic, but the most generous of impulses; it is Zarathu- 
stra’s “bestowing virtue.” Nietzsche’s creative eros 
bears an affinity to the Greek conception as described by 
Socrates in Plato’s Symposium. 

The third chapter, *The Birth of Amor Fati,” describes 
the conditions surrounding the inception of the idea, the 
specific need which it satisfied in Nietzsche’s thought and 
its relation to other aspects of his philosophy. The events 
of the year 1881 are reviewed in order to emphasize the 
matrix in which amor fati first appears in Nietzsche’s 
work. The re-discovery of Spinoza is considered one of 
the significant factors in causing Nietzsche’s attitude to 
change from negation to affirmation. Nietzsche referred 
to this period as one of great “convalescence”; his physi- 
cal recuperation from a long siege of illness is compared 
to his philosophical victory over pessimism and nihilism. 
He now finds joy in all that lives. His intoxication with ex- 
istence culminates in an ecstatic experience near Lake 
Silvaplana when he conceives of Zarathustra and the doc- 
trine of Eternal Recurrence. Thereafter the Dionysian or 











yea-saying aspects of Nietzsche’s philosophy begin to ap- 
pear. He promises no longer to deny; instead he longs to 
affirm all of existence, forward and backward, without sub- 
traction or exception, and he finds his formula for this in 
amor fati. 


The natural expression of Nietzsche’s spiritual exal- 


tation occurs in the poetry of Thus Spake Zarathustra and 
in the Dionysian dithyrambs. Although his efforts to trans- 
late these ideas into more acceptable philosophical terms 
were interrupted by insanity, enough material remains to 
provide a framework within which the concept of amor fati 
can be reconstructed. Once an adequate comprehension of 
the idea is achieved, many apparent contradictions in Nie- 
tzsche’s writings disappear; it provides a convenient 
touchstone to an understanding of Eternal Recurrence, the 
will to power and the “free spirit.” Nietzsche asserted 
that amor fati was the core of his being; this study sug- 
gests that it is also the core of his Dionysian philosophy. 
259 pages. $3.35. Mic 58-4715 








PHYSICS 


PHYSICS, GENERAL 


CONVECTIONAL HEAT TRANSFER 
FROM HEATED WIRES 


(L. C. Card No. Mic 58-1026) 


Sigurds Arajs, Ph.D. 
Iowa State College, 1957 


Supervisor: Sam Legvold 


Free convectional heat transfer from single horizontal 
heated 2 and 3 mil rlatinum wires was measured in gase- 
ous A, N,, O,, CO, and in liquid CH,OH, (CH,), CO, 
C,H.CH,. The measurements extending approximately 
from Gr Pr = 1 to Gr Pr = 107° indicated that the Senftle- 
ben correlation is superior to the other proposed relation- 
ships. , 

The electrostrictive convectional heat transfers have 
been measured in gaseous N,, CO,., NH;, SO, and CC1,F 
for the first time. The results were interpreted according 
to the theories of Senftleben and Kronig. The experimental 
results of this investigation have been compared with the 
measurements of Senftleben, Braun and Biltmann in vari- 
Ous gases and with the liquid data obtained by Ashmann, 
Kronig and De Haan. The correlation curve of the present 
research gives slightly lower values of the electrostrictive 
Nusselt number than those of Senftleben, Braun and Bilt- 
mann. The correlation curve representing the heat trans- 
fer data in the presence of an electric field as measured 
by Ashmann, Kronig and De Haan gives considerably lower 
values of the electrostrictive Nusselt number than in 
gases. This deviation is not completely understood at the 
present time. It appears that more experimental and the- 
oretical work is needed on the heat transfer in liquids in 
the presence of an electric field. 





The theoretical predictions of Senftleben and Bultmann 
that the specific electrostrictive heat transfer should be 
proportional to P* and approximately proportional to E*, 
the magnitude of the electric field at the surface of the 
wire, was found to be true within the experimental limits. 
The fact that the electrostrictive heat transfer is larger at 
lower temperatures was demonstrated in gaseous N;2 at 
liquid nitrogen temperatures. 

The Senftleben method for the simultaneous determi- 
nation of the heat conductivity, the specific heat at constant 
pressure and the viscosity of gases was investigated ex- 
perimentally. It was found that this method can be used to 
determine the heat conductivity and the specific heat of 
gases within approximately 1 5% if the Senftleben corre- 
lation Nu = f(Gr Pr) is used. However, the method cannot 
provide reliable values of the viscosity because the Senftle- 
ben function Pr, /Pr¢o, = {(A,/A co,), where Pr is the 
Prandtl number, A the coefficient of heat conductivity and 
x represents any gas, is not satisfied by all gases. 

112 pages. $2.00. 


ABSORPTION OF » MESONS IN IRON AND LEAD 
(L. C. Card No. Mic 58-587) 
William Avon Barrett, Jr., Ph.D. 
University of Utah, 1957 
Chairman: J. W. Keuffel 


A cosmic ray beam of slow p mesons is selected by a 
telescope of two Cerenkov counters, two Geiger counters 
and a lead filter. A negative p stopping in a target mass 
and absorbed by a target nucleus yields an evaporation 
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neutron detected by a large liquid scintillator S,. The dis- 
tribution of delay times between the arrival of stopping y’s 
and the detection of neutrons in S, is measured by meas- 
uring the displacement of pulses from the appropriate 
scintillation counters on an oscilloscope trace. 

The two Cerenkov counters are operated such that the 
rejection of nearly all spurious beam component is 
achieved. Background to the absorption events arises 
from three sources: (1) contamination of » beam leading 
to short time lags, (2) random noise in S,, and (3) delayed 
bremsstrahlung from positive y’s stopping in the target. 
The target is a sandwich of thin plates of the element 
studied and plastic scintillators. A positive pp stopping in 
the target yields a decay electron which is detected in the 
sandwich with 70 percent probability, thus minimizing 
background source (3). 

The result of a run of 428 hours is 1750 useful p~ ab- 
sorption events in Fe, with a mean life of 208 t 12 mysec. 
(The t 12 mpsec error includes some systematic error.) 
The background level from 2.22 sec component and noise 
is about one tenth the absorption level. 

For Pb, a mean life of 71 + 7.1 mysec was found ina 
run of 69.9 hours, which agrees with Meyer,’ and Keuffel 
et. al.” The ratio of the neutron multiplicity in Fe to that 
in. Pb is found to be 0.90 t+ 0.11. 129 pages. $2.00. 


1. A. J. Meyer, Ph.D. thesis (Princeton, 1954) 
2. Keuffel, Harrison, Godfrey and Reynolds, Phys. Rev. 
87, 942 (1952) 


THE DESIGN AND CONSTRUCTION OF APPARATUS 
FOR LABORATORY INSTRUCTION IN ALTERNATING 
CURRENT IN THE COLLEGE PHYSICS COURSE 


(L. C. Card No. Mic 58-601) 


Rufus Marshall Helms, Ed.D. 
New York University, 1957 


The lack of meaningful laboratory experiences in the 
area of alternating current electricity for students of the 
one year general College Physics course was the problem 
dealt with in this study. 

Search of the literature revealed no studies in any as- 
pect of teaching in the area of alternating current elec- 
tricity. A study in the area of electronics was found to 
have been made by Stoliberg, entitled “Suggestions for 
Teaching Electronics.” 

The problem of this study was resolved into three sub- 
problems: (1) to determine the principles of alternating 
current electricity appropriate to the College Physics 
course; (2) to identify laboratory experiences in alternat- 
ing current now used in College Physics; and (3) to de- 
velop new experiences, necessitating the design and con- 
struction of new equipment. 

It was shown that AC electricity is of major impor- 
tance in the lives of Americans. It was also shown that 
little attention is given to this subject in physics labora- 
tory manuals and resource books: that there is a need for 
increasing the resource materials for experiences in the 
teaching of AC electricity. 

A set of 52 principles in AC electricity was gathered 
from the study of physics textbooks. A jury of three 





college physicists, three professors of education in physi- 
cal science, and three teachers of high school physics con- 
sidered each of the principles to be important in the train- 
ing of science teachers. 

A questionnaire was sent to 63 colleges, located in 39 
States, which were believed to prepare high school science 
teachers. Inquiry was made as to the status of AC instruc- 
tion and as to the demonstration and laboratory experi- 
ences which were provided in AC instruction. Replies 
were received from 47 of the colleges. Examination of the 
replies showed that scant attention is given to laboratory 
experiences in AC instruction. Those experiences which 
were reported as being used, both individual and demon- 
stration, were associated with the previously mentioned 52 
principles. The principles with associated experiences 
were then submitted to the same jurors, as before, for 
judgment as to which principles most needed added experi- 
ences. The jury indicated that 19 of the 52 principles had 
much need for such enrichment. 

Concise definitions were given for twenty concepts in 
the area of AC electricity. Each definition was followed by 
an explanation of the concept. Definitions and explanations 
of the concepts are not available in any single source 
known to the author. The treatment of resonance is origi- 
nal and serves to relate electrical resonance to other 
forms of resonance. 

A procedure for the development of new experiences in 
AC instruction, and suitable to other areas of physics, was 
outlined and illustrated. The procedure consists of twelve 
steps, and involves the design and construction of new ap- 
paratus. Five types of problems encountered in construc- 
tion of new apparatus were identified and illustrated by 
actual cases. | 

Four new student laboratory experiments and seven 
new demonstration experiments were devised, tested, and 
developed into practical and usable guides. These differ 
in style from the usual physics laboratory guide in that they 
are so organized that the student is consciously directed 
through the recognition of a problem, information gather- 
ing, hypothesis formation, experimentation, and conclusion. 

Therefore there are eight concrete products of this 
study: 

1. A set of 52 principles of AC electricity. 

2. Explanations of 19 concepts in AC electricity. 

3. An original explanation of resonance, the 20th con- 

cept. 

4. A procedure for the development of new experi- 

ences. 
Identification of five types of problems encountered 
in construction of new apparatus. 
The design and construction of 12 new pieces of ap- 
paratus for instruction in AC electricity. 

. Introduction of a style of experiments new to college 
physics. 

. Development of eleven new experiments for use in 
AC instruction. 212 pages. $2.75. 
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RADIATIVE CORRECTIONS TO THE 
GROUND STATE ENERGY OF THE HELIUM ATOM 


(L. C. Card No. Mic 58-613) 


Prabahan Kemal Kabir, Ph.D. 
Cornell University, 1957 


The radiative corrections of relative order Z’a°* (abso- 
lute order Z‘a*Ry), corresponding to the Lamb shift terms 
arising from the nuclear potential, and some of the Za’ 
corrections, arising from radiative interactions between 
the electrons, are calculated for the ground state energy 
of the helium atom. The Z’a° corrections are all calcu- 
lated, but of the Za® corrections, which are expected to be 
much smaller, we retain only those containing log a as a 
factor, —these may be estimated rather easily—, and ne- 
glect the rest, regarding unity as being small compared to 
log a. 

The Z?a* corrections require the calculation of an 
“average excitation energy” similar to the one defined by 
Bethe for the hydrogen atom. It is found that virtual tran- 
sitions to states (1ls)(continuous p)'P are the most impor- 
tant, and these are calculated‘using the momentum matrix- 
elements obtained by Huang, who used a six-parameter 
Hylleraas wavefunction for the ground state, and a product 
wavefunction with Z=2 for the s-electron and Z=1 for the 
p-electron (full screening), for the excited states. Tran- 
sitions to states other than (1s) (continuous p)'P are also 
considered, and the value of the “average excitation 
energy” for helium is found to be 80.5 +t 10 Ry, where the 
limits represent an estimate of the probable error of the 
result. 

The radiative correction to the ionization potential, 
which will be the difference of the corrections for the two- 
electron atom and the ion, is found to be - 1.26 t 0.2 cm™, 
where the error includes an estimation of the Za* terms 
which are not calculated. Added to the relativistic correc- 
tions of order Z*a* and Za’ which have all been previously 
calculated, and the non-relativistic eigenvalue of Kino- 
Shita, this results in a “theoretical ionization potential” of 
198, 310.35 cm™, to be compared with the best experi- 
mental value 198, 310.5 + 1 cm™. 

The corresponding radiative corrections are calcu- 
lated, less accurately, also for Li‘, and the results gener- 
alised for helium-like ions of higher Z by an extrapolation 
formula. 93 pages. $2.00. 


THEORY OF HYDROGEN LINE BROADENING IN 
HIGH- TEMPERATURE PARTIALLY IONIZED GASES 


(L. C. Card No. Mic 58-941) 


Alan Charles Kolb, Ph.D. 
University of Michigan, 1957 


The purpose of this investigation is to study theoreti- 
cally the broadening of the hydrogen Balmer lines observed 
in the radiation of high-temperature partially ionized 
gases. The theory is based on the classical path approxi- 
mation for the motion of the perturbers. The general prob- 
lem of the broadening of a group of lines arising from 
transitions between “nearly degenerate” states was con- 
Sidered, The method employed is not restricted by the 





usual assumption of binary collisions. The formalism is 
subsequently specialized to the case where the broadening 
due to the interaction between an ensemble of ions anda 
hydrogen atom can be treated as a static perturbation. The 
validity of this approximation is discussed in detail. The 
static ion field removes the normal degeneracy of the 
states of the hydrogen atom. The high velocity electrons 
present in the electrically neutral plasma are then shown 
to cause phase changes and transitions between these 
nearly degenerate states. The phase shifts due to adiabatic 
effects are of comparable importance as sources of broad- 
ening by electrons. The resultant profile caused by the 
electron-atom collisions is then averaged over the static 
ion field splitting with the Holtsmark distribution function. 
Series expansions for the line profile are obtained which 
reduce to the Holtsmark expansion for zero electron den- 
sity and to the dispersion distribution for zero ion density. 

The principal result of these calculations is that both 
ions and electrons must be taken into account in the deri- 
vation of Balmer line absorption coefficients. This result 
is confirmed by experiments in the shock tube laboratory 
at the University of Michigan (E.B. Turner, Dissertation 
1956: see also ASTIA Document No. AD 86309 University 
of Michigan Engineering Rsearch Institute). 

The broadening of the Lyman a line by electron colli- 
sions is considered in detail for comparison with other 
theories. For this line the nonadiabatic and the adiabatic 
effects are found to contribute in the ratio one to two to 
the broadening. 161 pages. $2.15. 


ISOTHERMAL ANNEALING BELOW 60°K 
OF DEUTERON IRRADIATED NOBLE METALS 


(Publication No. 25,244) 
Gustav Donald Magnuson, Ph.D. 
University-of Illinois, 1957 


Isothermal annealing from 10°K to 60°K of the electri- 
cal resistivity increase produced by 10.7 MeV deuteron ir- 


radiation was carried out on foils of 99.999% pure Cu and 


Ag and an alloy of Cu with 3.78 at % Ni. During irradiation 
the pure metals were maintained at a temperature less 
than 10.8°K and the CuNi alloy less than 21.1°K. Witha 
bombardment of 2.5 + 0.3 x 10°° deuterons/cm? the total 
resistivity changes were 5.61 x 10~*° ohm-cm, 6.86 x 10™ 
ohm-cm, and 10.1 x 107° ohm-cm in Cu, Ag and the CuNi, 
respectively. Due to improper functioning of the current 
integrator resistivity increment versus flux curves cannot 
be given. The annealing was carried out in a series of iso- 
thermal steps, each of about one hour’s duration. The in- 
terval between steps was about 1.5°K. During each anneal 
resistance versus time measurements were made and the 
irradiation induced increment determined by comparison 
of these values with the foil resistance at the same tem- 


- perature before bombardment. : 


The initial activation energy spectrum was determined 
by assuming that processes with a continuum of activation 
energies exist in irradiated metals and treating the anneal- 
ing process as essentially monomolecular. The annealing 
spectrum turns out to be simple, consisting of several 
small peaks followed by a large peak. The spread in each 
peak is only of the order of 0.01 eV. The frequency factor 
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(A/a) was found to be large, having a value in the range 
7.2 x 10°° to 3.9 x 10” sec™, where A is the atomic vibra- 
tion frequency, and a is the average number of jumps re- 
quired for the moving defects to reach annihilation or 
trapping centers. This implies that the defects make a 
small number of jumps, of the order of 140, before being 
annihilated or trapped. 

The resistive Debye characteristic temperature was 
found to decrease upon irradiation, the decrease being 
about 15°K in the Cu and about 10°K in the Ag. Most of 
this decrease anneals out on warming to 50°K. 

Alloying tends to make the annealing more nearly a 
continuous process with a wide range of activation ener- 
gies. No large low temperature drop in resistivity was 
found for pure Au in the range 12°K to 50°K. 

Close pair annihilation seems to be the dominant 
mechanism in the low temperature annealing. A trapping 
model is proposed to explain why all the damage does not 
anneal out once interstitials begin to move. 

59 pages. $2.00. Mic 58-4716 


THE SPECIFIC HEAT AND ENTROPY 
OF LIQUID HELIUM BETWEEN 0.75 AND 1.5°K 


(L. C. Card No. Mic 58-815) 


Arleigh Holden Markham, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Associate Professor Joseph R. Dillinger 


A new type of calorimeter has been constructed which 
allows the study of an isolated sample of liquid helium at 
temperatures below 1°K without the necessity of mixing it 
with the refrigerating paramagnetic salt. The refriger- 
ator itself is a container of paramagnetic salt mixed with 
liquid helium and having a large heat capacity. Heat ex- 
change between the sample and refrigerator is achieved by 
use of a superconducting thermal switch, thereby eliminat- 
ing the problems introduced by exchange gas around the 
sample. The arrangement is such that the large heat leaks 
introduced by the film-vapor cycle through the filling tube 
are absorbed in the large heat capacity refrigerator. The 
sample sees only refrigerator temperatures so that all 
heat leaks are kept very small, and warm up times are 
long. 

This calorimeter was used to measure the specific 
heat of the liquid helium sample in the temperature range 
where the roton contribution becomes important, but where 
rotons are still rare enough so the independent particle 
models are likely to be valid. Many experimental points 
were obtained between 0.75 and 1.5°K with little scatter. 

A good smooth curve could be constructed easily through 
the points. 

From the resulting curve, a table of specific heats and 
entropies has been constructed. This table differs to some 
extent from that published by Kramers, in that the specific 
heat below 1°K is somewhat smaller than his. Above 1°K 
there is excellent agreement. The entropy, while only 
slightly smaller in the higher temperature region, is con- 
siderably lower than Kramers’ values below 0.9°K. 

If one assumes that the rotons obey Landau’s original 
spectrum, the roton contribution to the specific heat as 





determined from these data shows a good fit to theoretical 
values if A/y = 8.30 (+ 0.07)°K. If one assumes the modi- 
fied Landau spectrum, a good fit is obtained for A/x = 9.14 
(+ 0.07) °K. 135 pages. $2.00. 


THE TEMPERATURE JUMP 
AT THE BOUNDARY OF A GAS 


(L. C. Card No. Mic 58-724) 


Herbert Payne, Ph.D. 
The Ohio State University, 1953 


An approximate expression for the temperature jump 
occurring at an infinite plane solid surface of constant tem- 
perature bounding a still gas conducting heat perpendicu- 
larly thereto under steady state conditions is derived. 

This derivation differs from a previous one in the 
elimination of the more unrealistic of two basic assump- 
tions. According to this assumption, the velocity distribu- 
tion for the molecules striking the wall, is the same as 
that governing molecules at some distance from the wall 
moving in its direction except for a correction in the tem- 
perature represented by these molecules in accordance 
with an assumed linear relationship with the distance from 
the wall. 

Instead, from the mathematical theory of non-uniform 
gases are derived conditions on the molecular velocity dis- 
tribution at the wall sufficient to confine possible values of 
the temperature jump to within fairly close limits, the 
limit of error for a gas of Maxwellian molecules amount- 
ing to 14 per cent of the mean value. 15 pages. $2.00. 


Abstract published be special arrangement with The 
Ohio State University. 


THE INFLUENCE OF PHYSICAL STRAIN ON 
THE PROPERTIES OF SUPERCONDUCTORS 


(Publication No. 24,511) 


Thomas Stevenson Smith, Ph.D. 
The Ohio State University, 1952 


A Kapitza-Collins? type helium liquefier was con- 
structed using a new type heat interchanger. A counter- 
flow heat interchanger used to exchange heat between high 
pressure and low pressure helium gas flows at tempera- 
tures between 10°K and 90°K is described. The design is 
such that the low pressure flow is at right angles to the 
high pressure flow, the low pressure gas being forced to 
flow through channels formed by threading the high pres- 
sure tubes. A comparison is given between calculated and 
observed results. 

Measurements have been made of the magnetic thresh- 
old curves below 1°K for cadmium, zirconium, titanium 
and hafnium. The effect of physical strain has been stud- 
ied by measuring the threshold curve for each sample 
after it had been annealed in vacuo and comparing these 
results with measurements made on unannealed speci- 
mens. 
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Measurements made on an annealed sample of cadmium 
show the transition curve to be of the form 


H = H,(1 - (T/T )*) 


with Ho = 33.8 and T, = 0.56° in agreement with results ob- 
tained from other annealed samples,* whereas the curve 
obtained from an unannealed sample is not parabolic.‘ 

Measurements made on zirconium as it was supplied 
(the metal was formed by deposition from the iodide) show 
a transition temperature, T., of 0.6°K and a slope of the 
threshold curve at T. of 390 gauss per degree*. After an- 
nealing T, was reduced to 0.54°K, and the slope of the 
threshold curve was 170 gauss per degree. The curve 
after annealing is of the form 


H = H,(1 - (T/T,)’) 


and indicates an approach to a reversible transition. Using 
these results, the value of the specific heat of the elec- 
trons in the normal state is 3.92 x 10“T calories per mole 
per degree, a value well below that given by recent calori- 
metric measurements. 

A transition temperature of 0.558°K and a slope of the 
threshold curve at the transition temperature of 450 gauss 
per degree was obtained for annealed titanium. These re- 
sults are comparable to the values 0.53°K and 470 gauss 
per degree obtained by Daunt and Heer® on an unannealed 
sample. 

Four series of measurements down to temperatures of 
0.2°K on three different samples of hafnium produced no 
superconducting transitions. This is in apparent disagree- 
ment with earlier work of Kurti and Simon.°® 

A transition temperature of 2.57°K was obtained for a 
sample of rhenium powder. This value is compared with 
the 0.85°K reported by Aschermann and Justi.” 

103 pages. $2.00. Mic 58-4717 
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CONTRIBUTIONS TO LAMINAR 
BOUNDARY LAYER THEORY FOR GASES 


(L. C. Card No. Mic 58-741) 


Robert Norton Thurston, Ph.D. 
The Ohio State University, 1952 


The paper investigates some of the effects of the vari- 
ation of fluid properties on boundary layer solutions when 
the pressure varies along the surface. 

The correspondence of boundary layer solutions for 
fluids having variable properties with solutions for fluids 
having constant properties is extended in an approximate 
manner so as to include the effect of Prandtl number dif- 
ferent from unity. 

It is shown that power series solutions may be obtained 
for general viscosity-temperature relations. 

A new approximate treatment of skin friction is pre- 
sented for cases in which there exists a large difference 
between the stagnation temperature of the gas and the sur- 
face temperature. 

A 91-page Appendix includes background information 
on the laminar boundary layer. 194 pages. $2.55. 


Abstract published by special arrangement with The 
Ohio State University. 


THE INFLUENCE OF VIBRATION-ROTATION 
INTERACTION AND CUBIC ANHARMONICITY ON LINE 
INTENSITIES IN INFRARED VIBRATION-ROTATION 
BANDS OF LINEAR SYMMETRIC X-Y-X MOLECULES 


(L. C. Card No. Mic 58-579) 


Jack Holmes Waggoner, Jr., Ph.D. 
The Ohio State University, 1957 


The main objective of the work was to obtain theoreti- 
cal expressions for the “intensities” of the spectral lines 
in the infrared fundamental, overtone, and combination 
bands of the linear symmetric X-Y-X molecule, incorpo- 
rating the effects of vibration-rotation interaction and 
cubic anharmonicity. Another objective was to test the 
contact transformation method for the evaluation of the 
dipole moment matrix elements, 


(v,V,V,J1,M|M(, [vi ViviJd’10M’) , 


occurring in this problem. (M(e is the B-th component of 
the electric dipole moment of the molecule in the ob- 
server’s reference frame, and v,, V,, V,, 1,, J, and M, 
etc., are the quantum numbers specifying the states in- 
volved in the transition being considered.) These matrix 
elements, involving complicated corrected wave functions, 
are rather cumbersome to calculate directly. It is shown 
that these quantities can be expressed approximately as 


(v, Vo V3J1,.M |M (|W ViVad 12M’) 
where zero-order wave functions are involved and 


Pr ‘ bear 
M(, M(, + € i {SM(, MCS} + 


S is a mathematical operator determined from the quan- 
tum mechanical Hamintonian H = Ho+ €H; + €°-H2+°*-:* so 
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that H, + i{SH,- H,S} is zero or has no off-diagonal zero- 
order matrix elements, etc. 

The body-fixed reference frame components of the 
electric dipole moment are assumed to be expressible as 
Taylor’s expansions in the vibrational normal codrdinates. 
All terms in these expansions above quadratic were neg- 
lected. The direction cosines relating the body fixed ref- 
erence frame components of M( to the components in the 
observer reference frame were expressed in terms of the 
representation coefficients D| _, of the three dimensional 
rotation group in order that certain properties of these 
coefficients be utilized to simplify integrations involving 
the Eulerian angles. 

Our zero order wave functions were the functions 


by, (di)by, (as)Gv,1,(rX2m)"2e“He* Ff gd) , 


where ¢y, (q,) and oy, (qs) are non-degenerate simple 
harmonic oscillator wave functions going with the symmet- 
ric and antisymmetric normal modes of vibration respec- 
tively; Gy 1 ,(r) is the radial portion of the wave function 
going with the twofold degenerate mode of vibration, and 


~s tilox 
(27) 2e Fy, ¢ 9) 


is a rigid symmetric rotator wave function with 1 subject 
to the additional condition that the product. 


(27 “Fertil, *G (r) 
Vol. 


be a satisfactory complete two-dimensional simple har- 
monic oscillator wave function. 
Expressions obtained for 

nt =r zz ( 7M’ |M(g | 7M) ts 
rooM™ B 
to which the “intensity” of a spectral line going with all the 
M— M’ transitions from energy Er to Ep (where J” 
= {v,V,v3J1,}) is proportional, were of the form 

, 


I" 

a 
where F (Jl,J’1’,) is a “H6nl- London line strength” with A 
replaced by l,, and px J’ I’) is a function of the indicated 
quantum numbers. The J dependence of (I'l), which is 
a result of vibration-rotation interaction, gives rise to un- 
equal contributions to the P and R branches for a number 
of the bands; for example, those associated with vibra- 
tional transitions {Av, AV, Av,}= {1 +1 0} and {+1 0 i} . 
Anharmonicity in the potential energy gives rise to com- 
plicated line intensity corrections which usually become 
greater, the higher the initial vibrational energy state, as 
is to be expected. Comparison of our expressions with ex- 
perimental data for linear symmetric carbon dioxide justi- 
fies the inclusion of q,r and q,q, terms in the dipole mo- 
ment component expansions. 197 pages. $2.60. 
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PHYSICS, ELECTRONICS & ELECTRICITY 


X-RAY STUDIES OF THE ELECTRONIC 
BAND STRUCTURE OF METALS 


(L. C. Card No. Mic 58-747) 


Nathan Spielberg, Ph.D. 
The Ohio State University, 1952 


It is well known that electrons in atoms are found at 
certain discrete energy levels. When the atoms are 
brought together to form a crystalline lattice, neighboring 
atoms interact with each other in such a manner that the 
atomic energy level systems are altered, the outermost or 
valence levels being broadened into continuous bands, while 
the innermost levels are relatively undisturbed. It is the 
presence of these bands that accounts for the electrical 
and thermal conductivities, the cohesive energies, the opti- 
cal properties, etc., of metals. 

Previous studies’ of the radiative transitions (from 
about 50 to 250 angstroms) between the inner sharp levels 
and the outer valence band have indicated that the shape of 
the observed spectrum is determined primarily by the 
characteristics of the valence bands. Thus emission spec- 
tra give information about the occupied states of the band 
and absorption spectra about the unoccupied states. 

A two-crystal vacuum x-ray spectrometer has been 
constructed “to study those band spectra lying in the region 
from 5 to 20 angstroms. The diffracting crystals are 
beryl, Be,Al.(SiO,),, sawed along the (1010) planes, care- 
fully ground by means of a special fixture so that the crys- 
tal face is parallel with the atomic planes within one-half 
minute of arc. Present measurements indicate that the 
grating space of the (1010) planes is 7.96 angstroms, within 
0.01 angstroms, rather than 8.06 angstroms as reported by 
Stenstrdm.° The present value is in agreement within ex- 
perimental error with the values of lattice parameters re- 
ported by Bragg.* The (1,-1) rocking curve width of the 
crystals is 0.65 volts at 5.40 angstroms and 0.34 volts at 
13.3 angstroms. The per cent reflection is 13 at 5.40 ang- 
stroms and 6 at 13.3 angstroms. 

The x-ray source is a windowless x-ray tube’ which is 
a part of the same vacuum system as the spectrometer. A 
voltage and current regulated power supply is used to oper- 
ate the x-ray tube, although the current regulator was in- 
operative for the work reported here. | 

The x-ray detector is an Allen-type photomultiplier ° 
having beryllium-copper electrodes. Since the photomulti- 
plier is extremely sensitive toe ultraviolet light, a thin 
window must be placed over the radiation entrance slit to 
keep it out. A piece of copper tubing soldered to the bot- 
tom of the multiplier housing assures that the window does 
not have to withstand a differential pressure. The multi- 
plier will detect x-rays at wave lengths as short as 1.54 
angstroms, but seems to be inferior, as presently used, to 
ionization-type detectors until the radiation becomes as 
soft as 8 or 10 angstroms. It may be possible, however, to 
improve the sensitivity by using a heavy metal, such as 
platinum, as photoelectrode and adding two mgre multipli- 
cation stages. 

The spectra covered in the present report are the 
La, 2.and Lf, lines of molybdenum, copper, and zinc. 

Omparison with earlier work on molybdenum indi- 
cates that the present arrangement is not so suitable for 
work at five angstroms as that of other investigators, but 
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the zinc and copper L spectra obtained are considerably 
more accurate than those previously reported. ‘’*° 

Plots on the same voltage scale of the Kf, ,, " La, ,2 
and Lf, lines show significant differences of shape for 
both copper and zinc. Moreover, no emission edge corre- 
sponding to the top of the filled portion of the band was ob- 
served. If the shapes truly reflect the density of states 
curve of the valence band, it would be expected that the 
emission edge would be observed and that there would be 
some correspondence between the structures of the vari- 
ous spectra, if only in their positions. The present work 
does not exhibit such a correspondence. 

It seems possible that the observed structures may be 
due to satellite lines. Such an hypothesis could be verified 
by decreasing the x-ray tube voltage until the satellite 
lines were no longer excited. This would require much 
more sensitive detecting apparatus than is presently avail- 
able. 127 pages. $2.00. 
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THE CLASSICAL LIMIT OF THE QUANTUM THEORY 
OF RADIATION DAMPING 
(L. C. Card No. Mic 58-594) 


Jack Ellis Chatelain, Ph.D. 
Lehigh University, 1957 


Classically, both field theory and the theory of action 
at a distance lead to the same equations of motion for 
electrons interacting through electromagnetic fields; 


A239 (1940), 


The Crystalline State. 





however, the equations of motion of nucleons interacting 


through mesic fields are different in the two theories. A 
comparison of the predictions of the two theories was 
made by Havas and Mehl to provide the possibility of an 
experimental decision between the two theories. A com- 
parison of the result of the classical limit of the quantum 
theory of radiation damping with classical field theory had 
been made by Vachaspati and his results showed little cor- 
relation between the two theories; however, some of the 
results of Havas and Mehl did correspond rather closely 
to Vachaspati’s classical limit. 

The classical theory of action at a distance and the 
quantum theory of radiation damping have some features 
in common in formulation as well as in their predictions. 
The theory of action at a distance, however, has not been 
quantized and the classical limit of the theory of radiation 
damping has not been proven to be equivalent to action-at- 
a-distance theory. The similarity in predictions indicated 
that a further comparison study might prove fruitful. 

Therefore the cross sections for many processes in- 
volving mesons have been studied in detail in the classical 
limit of the original theory of radiation damping (without 
radiative corrections). To obtain this limit for spin 1/2 
particles “classical sums” over spins were used in all 
stages of the calculations rather than the quantum mechani- 
cal sums of previous investigations. 

The scattering cross sections obtained include the fol- 
lowing: mesic charge scattering of neutral and charged 
scalar and vector mesons, dipole scattering of neutral and 
charged pseudoscalar and vector mesons, mesic charge 
and dipole scattering of photons and mesons as well as 
photoproduction of mesons and mesic-production of pho- 
tons, and charge exchange scattering of vector and scalar 
mesons. The calculations employ the nonrelativistic limit 
of relativistic matrix elements of Dirac particles inter- 
acting with scalar, pseudoscalar, and vector meson fields. 
The Foldy-Wouthuysen transformation is employed to ob- 


- tain the nonrelativistic limit in the case of mesic charge 


scattering of neutral vector mesons. 

The results of our investigation show agreement with 
the results of action-at-a-distance theory in all instances 
where comparisons are possible. The broad area of 
agreement seems to indicate general correspondence of 
the two theories at least in the approximation considered. 

119 pages. $2.00. 


RADIATIVE BOHR ORBIT TRANSITIONS 
OF MESONIC ATOMS FORMED BY CAPTURE 
OF COSMIC RAY NEGATIVE MU-MESONS 
IN LEAD, CARBON, AND OXYGEN 


(Publication No. 24,437) 


Alfred Fafarman, Ph.D. 
New York University, 1955 
Adviser: M.H. Shamos 
The mesonic x-rays emitted when cosmis ray pI 
mesons are captured in atomic orbits have been studied 
by two methods. For lead, a conventional coincidence- 


anticoincidence G.M. counter telescope was used to select 
cosmic ray mesons stopping in a Pb absorber; the pulse 
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height distribution of the coincident gamma radiation was 
recorded by a Nal scintillation spectrometer. The Nal 
was placed outside of the defined meson beam, and guarded 
by anticoincidence G.M. counters. The existence of 
gamma radiation from the Pb mesonic atom of maximum 
energy, 5.5 + 1.5 Mev, was shown, with some evidence for 
a discrete gamma ray of 5.5 + 1.0 Mev. For carbon and 
oxygen a 4-liter volume of liquid scintillator, dioxane 
(plus 10 g/1 terphenyl), was used as the absorber; the 
scintillator served to detect (by the method of delayed co- 
incidences) the stopping of cosmic ray p - mesons. The 
2p-1s x-rays of the carbon and oxygen mesonic atoms 
were detected by a coincidence Nal scintillation spectrom- 
eter which included a 4” diam. x 1/2” thick Nal crystal to- 
gether with a 5” diam. 6364 photomultiplier. The meas- 
ured 2p-1s transition energies of 82 Kev and 145 Kev for 
carbon and oxygen respectively agree with the simple Bohr 
orbit calculations. The ratio of captures by oxygen and 
carbon (0.33 t 0.04) does not agree with the Z dependence 
postulated by Fermi and Teller (0.67) nor with the simple 
stopping power calculation (0.50); however, the experi- _ 
mental ratio is uncertain because of Compton degradation 
of the oxygen 2p-1s radiation which shifts some events 
from the oxygen to the carbon peak. 

134 pages. $2.00. Mic 58-4718 


A STUDY OF THE DECAY OF RHODIUM 102 
(L. C. Card No. Mic 58-536) 


Kazuo Hisatake, Ph.D. 
The Ohio State University, 1957 


The decay of Rh!” was studied by means of a scintil- 
lation spectrometer. Rh’™ was prepared from enriched 
Ru’” bombarded by protons. The gamma spectrum of 
Rh’™ was observed for more than a year. The gamma 
rays found (with intensities in parentheses) were 1.80 
+ 0.02 (0.6), 1.5 + 0.02 (0.2), 1.43 + 0.02 (0.1), 1.15 + 0.01 
(2.4), 1.105 + 0.01 (0.1), 1.09 + 0.01 (9.8), 0.77 + 0.01 (2.5), 
0.69 + 0.01 (4.6), 0.63 ¢ 0.005 (13), 0.475 + 0.005 (100), 
0.460 + 0.01 (0.9) m.e.v. and annihilation radiation. . Meas- 
urements of gamma-gamma coincidence established the 
excited states of Ru’™ and the transitions between the 
states. The excited states are 0.475, 1.105, 1.565, 1.875, 
and 2.255 m.e.v. Beta-gamma coincidences were meas- 
ured between beta-rays and the 0.475 m.e.v. gamma ray. 
The 0.475 m.e.v. gamma ray was found to be not in coin- 
cidence with the positrons the spectrum of which has an 
upper energy limit of 1.25 m.e.v. but in coincidence with 
the positrons the spectrum of which has an upper energy 
of 78 ¢ 0.05 m.e.v. No gamma-rays associated with nega- 
tron emissions were found. 

Measurements of angular correlation were made be- 
tween the 0.630 and 0.475 m.e.v. gamma-rays and between 
the 1.09 and 0.475 m.e.v. gamma rays. After correcting 
the effects of the finite angular resolutions, the correla- 
tion function of the cascade pair of (0.630 - 0.475) m.e.v. 
gamma-rays was found to be 


W(9) = 1 + (0.0005 + 0.044)P,(cos Q) 
+ (0.240 + 0.046)P,(cos 0) 





and that of (1.09 - 0.475) m.e.v. gamma-rays was 
W(Q) = 1 + (-0.120 + 0.084)P,(cos 9) 
+ (0.227 + 0.072)P,(cos 9) 


By comparing these experimental correlation functions 
with the theoretical functions, the transitions were as- 


signed to be 2 — drupole“qua drupole 0 for both cases. 


Thus it was found that the angular momenta of the second 
and third excited states are 2, and it was confirmed that 
the angular momentum of the first excited state is 2. The 
mixtures of dipole to quadrupole radiations in both 2—-2 
transitions were found to be less than 1 per cent. 

The ft-values of each decay in Rh‘ were approxi- 
mately evaluated on the basis of intensities of gamma-rays 
together with the data of the negatron and positron spec- 
trums. The log ft-values of the transitions to the ground 
state and to the first, second, third, fourth, and fifth ex- 
cited states of Ru’ were found to be 8.86, 8.54, 9.17, 8.62, 
8.49 and 4.06; the log ft-value of the transition to the 
ground state of Pd'” was 9.32. Therefore these transitions, 
except to the fifth excited state of Ru’, were assigned to 
be first-forbidden transitions. Considering the transition 
to the fifth excited state as allowed is plausible. Then from 
the ft-values, the angular momentum and pairty of the 
ground state of Rh'™ is postulated as 1-. From the forbid- 
denness of the transitions, the parities of the excited states 
of Ru’™, except the fifth excited state, which is probably 
odd, are all considered even. 

The results were discussed in a comparison with the 
nuclear collective model of Bohr and Mottelson. The ex- 
cited levels of Ru’ were found to be in good agreement 
with the quadrupole oscillation levels. 180 pages. $2.35. 








DESIGN OF A PROPORTIONAL COUNTER 
AND ITS APPLICATION TO Tb'* RADIATION 


(L. C. Card No. Mic 58-1044) 


John Thomas Holloway, Ph.D. 
Iowa State College, 1957 


Supervisor: L. Jackson Laslett 


A large cylindrical proportional counter for the meas- 
urement of energy spectra of electrons and soft quanta 
from radioactive sources was designed and constructed. 
Provisions were made for accomodation of both internal 
and external sources and for the establishment of an axial 
magnetic field to.constrain energetic electrons to the sen- 
sitive volume. Employing an argon-methane gas mixture, 
the resolution of the counter for monoenergetic x-rays and 
conversion electrons was measured and compared with 
theory. Energy resolution (full width of spectral peak at 
half-maximum) of 8.6 per cent was obtained for 42.7-kev 
x-rays from an external Tb’ source. The effect of the 
magnetic field on the retention of energetic electrons was 
examined, and a resolution of 3.4 per cent was obtained 
for 625-kev K-conversion electrons from an internal 
source of Cs-Ba’’’ with a magnetic field of 2500 gauss. 
Measurements were made of the gas amplification factor 
as a function of counter voltage and gas pressure with a 
90 per cent argon - 10 per cent methane mixture. 
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By irradiating terbium in the 64-Mev bremsstrahlung 
beam of the Iowa State College electron synchrotron, Tb'™ 
was produced by the reaction Tb’ *(y,3n)Tb’™, and its elec- 
tromagnetic radiation was examined with a scintillation 
spectrometer and 256-channel pulse height analyzer, both 
Singly and in coincidence with Gd x-rays detected by the 
proportional counter. The existence of several previously 
reported transitions with energies less than 500 kev was 
confirmed; and ten other transitions were seen with ener- 
gies between 500 kev and 2060 kev, nine of which were 
found to occur in coincidence with the Gd x-rays. It was 
concluded that these transitions occurred in Gd'™ follow- 
ing decay of Tb by orbital electron capture with a half- 
life of 5.6 days. Only a small amount of 5.5-hour activity 
attributable to an isomeric transition in Tb’™ was detected 
by either G-M or scintillation counters. Some 12.6-hour 
activity was present, which may have been due to an un- 
identified contaminant. Analysis of the scintillation spec- 
trum revealed no evidence for 6* or B™ emission. 

72 pages. $2.00. 


THE UNIVERSITY OF KENTUCKY VAN DE GRAAFF 
TYPE ELECTROSTATIC GENERATOR 


(Publication No. 25,030) 


Franklin Benjamin Pauls, Ph.D. 
University of Kentucky, 1951 


Introduction 


One of the essential tools of the experimental nuclear 
physicists is the high speed particle. If the particle car- 
ries an electrical charge it is possible to give it the nec- 
essary energy by subjecting it to a potential difference. 
The belt type electrostatic generator, now commonly 
known as the Van de Graaff electrostatic generator, is a 
means of producing these potential differences. Several 
types have been designed—the one used for this study is of 
the vertical, pressure-tank enclosed, type. 


The Pressure Tank, the Air Compressor, 
and the Drying Unit 


The pressure tank is designed to withstand 80 pounds 
per square inch but has been tested for pressures up to 
100 pounds per square inch. The pressure in the tank can 
be made to be slightly below atmospheric or above atmos- 
pheric. The air that is pumped into the tank passes 
through a drying system in order to reduce the moisture. 


The High Potential Electrode and Its Mounting 


The high potential electrode is made of spun aluminum. 


It is slightly more than hemispherical. It is held in place 
by a square made up of porcelain insulators. This square 
tower supports the platform upon which are mounted the 
hydrogen supply, the 400 cycle generator, and the various 
power supplies necessary to operate the ion source. 

The individual insulators of the square tower have 
brass rings with studs attached. These studs hold up the 
corona ring system. 





The Corona Rings, the Corona Ladder, 
and the Corona Needle 


There are fifty-nine corona rings. In order to improve 
the stability and insure uniform distribution of the electro- 
static field, point-to-plane corona gaps are provided be- 
tween each ring. The spacings of these corona gaps may 
be controlled by the corona ladder. Since the upper two 
gaps are very important in the focusing of the beam a 
means of controlling these separately has been installed. 
As a further aid in obtaining stability, a corona needle has 
been installed in the side of the tank at the point of small- 
est separation of the high potential electrode and tank wall. 


The Accelerating Tube 


The accelerating tube is approximately eight feet long 
and consists of fifteen porcelain insulators. Between the 
insulators are placed disks which support the accelerating 
electrodes. : 


The Charging Mechanism 


The charge to the high potential electrode is carried by 
two cotton belts. A power supply connected to a spray 
comb opposite the lower belt pulley furnishes the neces- 
sary charge. 


The Vacuum System 


The low pressures necessary for the accelerating tube 
and the kenotron are obtained by a forepump and a water 
cooled, three-stage oil diffusion pump. The pressures are 
read by a McLeod gauge and a Knudsen gauge. 


The Generating Voltmeter 


The electrostatic generator potential is measured with 
a generating voltmeter which is mounted on the top of the 
pressure tank. 


The Positive Ion Source and Its Power Supply 


Since experiments requiring a proton bombardment are 
the chief interest, a positive ion source has been installed. 
In the type of ion source adopted the electrons are drawn 
from a hot filament to the plate by a positive potential of 
about 1000 volts. The positive ions are then drawn out of 
the ionizing chamber through the probe. 


The Magnetic Analyzer 


The ions in the beam will have different masses, 
charges, or both. A separation is accomplished by pass- 
ing the beam through the magnetic field between the pole 
pieces of an electromagnet. 


The Current Integrator 


The fluctuations in the beam current make it necessary 
to use a current integrator, consisting essentially of a 
condenser and a neon glow bulb connected in series. The 
charging and subsequent discharging of the condenser is 
then a measure of the current. 
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Experimental Procedures 


The factors affecting the electrostatic generator poten- 
tial are many. Quite a few of the adjustments can only be 
obtained through experimentation. The ultimate dome po- 
tential is the result of a balance between charge leakage 
and the amount of charge carried up by the belts, the opti- 
mum adjustments have been found. 


Contemplated Changes 


About this time the electrostatic generator was let to 
the Nepa Division of the Fairchild Engine and Airplane 
Corporation. Certain changes and modifications were 
deemed necessary. The generator was shut down and par- 
tially dismantled in order that certain changes might be 
effected. 97 pages. $2.00. Mic 58-4719 


RESONANCE CAPTURE OF PROTONS 
BY Mg* AND Mg? 


(Publication No. 24,515) 


Warren Egbert Taylor, Ph.D. 
The Ohio State University, 1952 


Considerable work has been done in the last twenty 
years toward investigating the structure of light nuclei by 
bombardment with charged or uncharged particles accel- 
erated by various machines. Since a given nucleus can 
usually be formed by a variety of reactions, the avenues of 
approach often can be adapted to the equipment and ele- 
ments available. This is fortunate, for much less is known 
about the core of an atom than about its outer structure. 
Experimental evidence shows that there are discrete nu- 
clear energy states in which a nucleus may exist and with 
which are associated a given angular momentum and spin. 
The positions of these levels may sometimes be predicted 
on the basis of various models. The investigation of these 
discrete levels by bombardment involves resonance proc- 
esses, that is, the probability of forming any given com- 
pound nucleus is large for those energies of the incident 
particle correlated with an allowed energy state and small 
elsewhere. 

The particular light element studied is magnesium, 
which is composed of three isotopes with the relative 
abundances 


Mg” 77.7 per cent Mg” 11.5 per cent Mg” 11.1 per cent 


Bombardment of magnesium by protons could conceivably 
produce a number of reactions. Of all the proton induced 
reactions in magnesium, the possibilities are immediately 
limited to two for each isotope by the energies that were 
available for this investigation. All reactions other than 
proton capture and inelastic scattering are endothermic 
and require at least 2 m.e.v. Consequently, they could not 
be initiated in the present energy range of the electrostatic 
generator used to provide protons. 

The proton capture reactions with Mg™ and Mg” result 
in the radioactive nuclei Al” and Al” respectively, while 
the capture reaction with Mg” produces the stable nucleus 
Al’. Al** and Al” are both positron emitters which decay 
with half-lives of approximately seven seconds. Inelastic 
scattering produces only a proton, one or more gamma- 





rays, and the original nucleus. The latter is stable in this 
case and no activity is present after a fraction of a second. 
Since the yield curves shown in Figures 1, 2, and 3 come 
from measurements of positron activity, it is safe to as- 
sume that only the capture reactions Mg*{p,y)Al?° and 

Mg? p,y)Al*® were observed. 

The capture process in magnesium was first excited 
by Curran and Strothers’ who used targets of medium 
thickness and 200 to 1000 k.e.v. proton energies. Those 
gamma-ray resonances for which positron activity was ob- 
served were assigned to Mg*{p,y)Al”*, and all others were 
assumed to be due to the reaction Mg*(p,y)Al*”. The pro- 
duction of Al**, which is also radioactive, from Mg™ was 
not considered probable since Al** was unknown. Three 
resonances were assigned to Mg” and five to Mg”*. Be- 
cause of their fairly thick targets and poor resolution, they 
did not resolve close resonances and a large number of 
the weaker resonances were missed. 

The next group to work on this element was Hole, 
Holtsmark, and Tangen’ who made use of thin targets of 
the natural metal and protons in the region 200 to 500 k.e.v. 
Only the gamma-ray intensity was measured. No attempt 
was made to separate out effects of the three isotopes by 
means of the radioactivity accompanying some of the reso- 
nances. In all, eight resonances were determined which 
can now be shown to belong to reactions with Mg™ and 
Mg’. 

Tangen’ duplicated these measurements, but with 
greater accuracy and sensitivity. An anticoincidence ar- 
rangement was used to detect the gamma-rays emitted as 
a result of each disintegration. The positron activity was 
checked at each resonance in order to assign it to an iso- 
tope. On this basis seven resonances were assigned to 
Mg”*(p,y) Al?’ and seven to either Mg’(p,y)Al”’ or 
Mg*(p,y)Al”*. Since the energy excess, which was emitted 
in the form of gamma-rays, was much less for Mg’(p,7) 
than for Mg*{p,y) he concluded that two of the resonances 
which had accompanying radioactivity belonged to the 
former reaction after measuring the gamma-ray energy. 
This conclusion was soon confirmed by Grotdal et al.* by 
bombardment of small quantities of isotopic Mg™ obtained 
from a mass spectrograph. 

Early in 1950 it was decided that accurate data above 
500 k.e.v. should be supplied by the Ohio State electro- 
static generator which works best in the region 500 to 
1600 k.e.v. The Van de Graaff generator is particularly 
well adapted for resonance work because it provides a 
beam of particles of well defined, but easily varied energy, 
and it has comparatively good resolving power. Thin tar- 
gets of natural magnesium were made and bombarded with 
protons of reasonably monochromatic energy. The gamma- 
ray intensity was obtained at each point in the energy 
range of 700 to 1600 k.e.v. Seven resonances were as- 
signed’ in this region. Below 700 k.e.v. the yields were 
too low for good analysis. Fluorine contamination also 
masked certain portions because of its very high yield 
compared to the magnesium. However, the data indicated 
a great deal of activity which Curran and Strothers’ had 
not resolved and also revealed a number of resonances 
for proton energies above 1000 k.e.v. 

The availability of separated isotopes of magnesium 
immediately suggested the possibility of resolving the 
complex spectrum by proton bombardments of the sepa- 
rate isotopes. A ninefold increase in the yield could be 
expected from bombardment of Mg”° and Mg”*. Upon 
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allocation by the Isotopes Division of the Atomic Energy 
Commission, small amounts of the oxides of the separated 
isotopes were obtained and made into thin targets. The 
reactions induced by the proton bombardment of Mg™ and 
Me” are the principal topics of the dissertation. The 
gamma-ray yield from the two ligher isotopes was weak 
and was masked by gamma-rays from a fluorine contami- 
nation. To eliminate these difficulties, the equipment was 
modified to count positrons from the radioactive nuclei 
Al** and Al”° which decay to Mg?° and Mg”. This increased 
the sensitivity since the counter was many times more 
sensitive for positrons than for gamma-rays. It also 
eliminated the interference from the fluorine. 
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Fig. 1. Positron Yield from Meg”° Bombarded with Protons 


The positron activity from the Mg?{p,v)AF*(*) reac- 
tion is shown as a function of proton energy in Figures l 
and 2. Eighteen levels in the compound nucleus Al” are 
assigned to correspond with the following proton energies 
for a capture reaction: 388, 494, 510, 563, 588, 650, 683, 
722, T77, 812, 880, 928, 986, 1043,1081, 1098, 1132, and 
1197 k.e.v. These are probably correct to less than 20 
K.e.v. in absolute value and to 10 k.e.v. in relative spacing. 
The values for several of these levels agree well with the 
work of Tangen® who obtained resonances with positrons at 
310, 392, 417, 492, 508, and 525 k.e.v. using ordinary mag- 
nesium. The 417 k.e.v. value was later definitely assigned 
to a reaction with Mg™ by Brotdal et al“ The 494 k.e.v. 
and the 563-588 k.e.v. values agree as well as could be ex- 
pected with the resonances at 480 k.e.v. and 575 k.e.v. 
which Curran and Strothers’ assigned to Mg*{p,y)Al”° on 
the basis of positron activity. 

A possibility did arise concerning radioactivity by 
other substances that may have been present in the origi- 
nal sample or introduced later. No activity could defi- 
nitely be assigned to any of the trace elements mentioned 
in the analysis of the sample although a small double peak 
around 450 k.e.v. with about one minute half-life occurred 
in the positron activity of both the lighter isotopes. The 
only expected activitiy due to impurities in Mg should 
come from a reaction with Mg™ which has a weak reso- 
nance at 420 k.e.v. and a strong one at 824k.e.v. Mg™ was 
present to the extent of 10.7 per cent in the Mg” sample. 
The yield from these resonances produced noticeable ir- 
regularities. Such discontinuities are indicated by the 
yield curve and are marked with a dashed line. 

On the basis of measurements and computations made 
in this thesis an estimate was made of the cross section, 
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Fig. 2. Positron Yield from Mg” Bombarded with Protons 





RELATIVE POSITRON YIELD 


800 200 


natural half-width, and maximum thick target yield for a 
typical resonance. The 588 k.e.v. resonance was selected 
as a suitable example with a measured width at half-maxi- 
mum of 6.4 k.e.v. This then corresponds to a natural width 
at half-maximum intensity of about 3 k.e.v. The corre- 
sponding mean lifetime of the excited state is approxi- 
mately 2 x 107° seconds. The cross section and yield are: 


Op = 2.7 x 107" cm 


=-10 ° . 
Ymax(°) = 5.75 x 10” disintegrations/proton 
The investigation of resonances from the Mg“(p,y) 
Al’5(st)Mg?* reaction was carried out just after the investi- 

gation of Mg”° and was similar in nearly all respects. 
Since Mg”* isthe most abundant of the isotopes (78 per 
cent) little gain in yield over that indicated by targets of 
natural magnesium was to be expected. Only two reso- 
nances, shown in Figure 3, were definitely identified, one 
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Fig. 3. Positron Yield from Mg™ Bombarded with Protons 


at 420 k.e.v. and the other at 824 k.e.v. These are proba- 
bly correct to 10 k.e.v. The resonances were first re- 
ported by Curran and Strothers’* at energies of 410 k.e.v. 
and 825 k.e.v. but were then assigned to the reaction 
Mg’(p,y)Al’’. Hole, Holtsmark, and Tangen? determined 
the yield from thin targets of natural magnesium but did 
not differentiate between isotopes by means of their re- 
sulting positron activity. However their resonances at 228 
k.e.v. and 435 k.e.v. correspond to Mg” peaks determined 
later by Tangen.* He reported the corresponding levels at 
222 k.e.v. and 417 k.e.v. bombarding energy and was able 
to assign them to the reaction Mg”(p,y)Al”* because of the 
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soft gamma-radiation. The deduction was definitely con- 
firmed by Grotdal et al.* by use of isotopic targets. Moor- 
ing et al.,° doing elastic scattering experiments on Mg™, 
did not find a resonance at 420 k.e.v. but found others at 
825, 1490, 1620, 1660, 2010, 2400, 3140, and 3660 k.e.v. A 
proton group corresponding to inelastic scattering was 
found at 2410 k.e.v. with the possibility of inelastic scatter- 
ing for several of the other values. 

The natural width at half maximum intensity, the cross 
section, and maximum thick target yield of the 824 k.e.v. 
peak can now be determined fairly accurately on the basis 
of a number of runs. Both the positron and gamma-ray 
yields were measured for this purpose. The natural width 
at half maximum intensity was found to be 4 k.e.v., which 
corresponds to 2 x 10~” seconds for the mean lifetime of 
the excited state. The cross section is 
2 


if Be ty 167" cm 


and the maximum thick target yield is computed to be 
Ymax(©) = 2.0 x 10 disintegrations/proton 


Considerable information can still be gained by investi- 
gation of these two isotopes Mg” and Mg’’. Determinations 
of the spectrum could be carried at least 400 k.e.v. higher 
and still be within range of the machine. The leastic scat- 
tering work of Mooring et al.° particularly indicates odd 
shaped resonances for Mg”in this region. Only a few 
measurements have been made on the gamma-ray energies 
resulting from either reaction and no gamma-ray decay 


schemes are known for the levels in this region. Available 
data on the maximum positron energy is scarce, and even 
the values for the half-lives are not too well fixed. Conse- 
quently, a great deal of work remains to be done before a 
complete picture of proton capture and subsequent positron 
decay is obtained. 110 pages. $2.00. Mic 58-4720 
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CYTOPHYSIOLOGICAL ASPECTS 
OF NORMAL AND TUMOROUS LIVER 


(L. C. Card No. Mic 58-544) 


Sasha Koulish, Ph.D. 
The Ohio State University, 1957 


Liver tumors were induced in the Wistar strain of 
white rat by ad libitum feeding of a mixture containing 0.6 
per cent para-dimethylaminoazobenzene. Liver biopsies 
were obtained prior to and during treatment. Observations 
were made on cytoplasmic RNA basophilia and nucleoli. 
Cytospectrophotometric techniques and the Feulgen reac- 
tion were used to measure amounts of DNA per individual 
nucleus in parenchyman cell hepatoma, cholangiomatous 
bile ducts, and normal areas. The results were correlated 
with mitotic activity and nuclear volume data. 

After 18 weeks of azo-dye feeding, some decrease in 
basophilia was noted in the liver lobule. After 29 weeks, 
irregular-shaped nucleoli and increased cytoplasmic baso- 
philia were observed in tumorous trabecula regions, while 
apparently normal regions still contained characteristic 
perinuclear basophilia clumps and small spherical nucle- 
oli. Enlarged, spherical, and dense nucleoli were seen in 
fat-containing regions. 

Normal parenchymal cells displayed three classes of 
DNA and a tendency toward an increased frequency of the 
third class after 34 weeks. Azo-dye-fed nontumorous ani- 
mals presented the same picture as the normal animals. 





After 18 weeks of dye feeding, DNA values higher than the 
third DNA class appeared. After twenty-nine weeks, tu- 
morous animals showed values higher than the third DNA 
class and distributed between the classes. A greater num- 
ber of intermediate values were found in tumorous tra- 
becula regions than in those classified as apparently nor- 
mal. Measurements on interphase and dividing nuclei, 
made with the two-wave length technique, verified the 
presence of intermediate values. Normal bile duct nuclei 
contained one class of DNA, the diploid. Only diploid 
values were found in cholangiomatous material. 

A normal range of mitotic activity was determined for 
control liver. This showed no change after 18 weeks of 
azo-dye feeding despite changes in DNA and nuclear vol- 
ume. After 29 weeks of carcinogen treatment, there was a 
marked increase in mitotic activity in tumorous trabecula 
regions. Apparently normal areas in the same liver main- 
tained a normally low value. Cholangiomatous tissue did 
not reveal any change in mitotic activity when compared 
with its normal predecessors. 

Nuclear volumes in normal parenchymal cells were 
closely associated with three DNA classes. After 18 
weeks of azo-dye feeding, there was some increase in the 
mean nuclear volume of class three nuclei. After 29 weeks 
of treatment, parenchymal cell tumors displayed a greater 
spread of nuclear volume values for each DNA class as 
well as an increase in mean nuclear volume. Cholangio- 
matous nuclei greatly increased their nuclear volume but 
were always associated with the same, diploid, DNA class. 

121 pages. $2.00. 
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STUDIES ON THE SECRETORY ACTIVITY 
OF THE DUODENUM, PANCREAS AND 
CECUM OF THE SHEEP 


(L. C. Card No. Mic 58-615) 


Louis-Philippe Phaneuf, Ph.D. 
Cornell University, 1957 


In an attempt to assess the digestive potentialities of 
some of the digestive juices of the sheep, chronic duo- 
denal, pancreatic and cecal fistulas were devised and their 
secretion collected. Sheep gall-bladder bile obtained from 
abattoirs was studied for its diastatic activity. For com- 
parative purposed, lateral experiments on human saliva, 
canine pancreatic juice and bovine gall-bladder bile were 
made. From the results it was found that: 

1) The total daily amount of fluid added to the ingesta 
in the duodenum as duodenal and pancreatic juices is of the 
order of 400 ml, in the sheep. Duodenal juice accounts for 
about 125 ml and pancreatic juice for about 275 ml. 

2) The reaction of these fluids in the sheep is from 
neutral to slightly alkaline. Duodenal juice is about neu- 
tral; pancreatic juice shows about the same reaction as 
blood. 

3) Amylase is contributed by ovine pancreatic juice 
and gall-bladder bile in about equal amounts. The activity 
of the amylase in sheep pancreatic juice is less than that 
in human saliva and in dog pancreatic juice. No amylase 
was found in ovine duodenal and cecal juices. 

4) Proteolytic enzymes in ovine pancreatic juice are 
apparently more active than those in canine pancreatic 
juice.. No proteinase was detectable in ovine duodenal and 
cecal juices. 

5) Lipase was found in sheep pancreatic juice and 
duodenal juice, the former fluid having about three times 
the activity of the latter. The lipase content of the pancre- 
atic juice of the sheep was about six times that of the pan- 
creatic juice of the dog. No lipase was found in sheep 
cecal juice. 

6) A trace of dipeptidase was found in sheep duodenal 
juice but no sucrase or enterokinase was found. 

7) The sodium content of sheep duodenal and pancre- 
atic juices was about the same as that of sheep blood 
serum. In both fluids the potassium content was lower 
than in the serum. The sodium and chloride contents were 
about the same in duodenal juice, but more sodium than 
chloride was found in pancreatic juice. 

8) Pancreatic juice contained the same amount of 
chloride as ovine blood serum. Duodenal juice hada 
higher content of chloride than blood serum, but about the 
same quantity as in abomasal juice. The chloride concen- 
tration of pancreatic juice was much less than that of duo- 
denal juice. 109 pages. $2.00. 


DYNAMIC RESPONSES WITHIN THE THORAX 
TO EXPLOSIVE DECOMPRESSION 


(L. C. Card No. Mic 58-717) 
Edwin George Vail, Ph.D. 
The Ohio State University, 1953 


The physiological problems of explosive decompres- 
sion to pressures of less than one atmosphere had been 





little explored up to the beginning of World War II. How- 
ever, since that time there has been considerable experi- 
mentation done in this field in various laboratories 
throughout the world. 

Prior to World War II research on high altitude physi- 
ology was mainly of an academic nature. The design and 
production of military aircraft capable of flying to 40,000 
feet or above established the necessity of acquiring physi- 
ological knowledge for man’s survival under conditions at 
those heights. As the altitude was increased men needed 
more than just pure oxygen, so the pressurized cabin be- 
came the only solution to flying above 40,000 feet from the 
standpoint of furnishing protection for aviator’s bends as. 
well as hypoxia. The pressurized cabin introduced the 
hazard of explosive decompression. 

Explosive decompression is defined as any sudden loss 
of cabin pressure which occurs in less than one second; 
rapid decompression, as the loss of cabin pressure over a 
period longer than one second. 

From 1940 to 1946 research on explosive decompres- 
sion dealt mainly with decompressions from ground level 
to 45,000 and 50,000 feet over a pressure differential of 
675 mm Hg or 13.5 psi, and decompression times from 
0.02 to 10 minutes. The popular interpretations of these 
data resulted in the conclusion that man probably could not 
withstand such extreme decompressions. In 1946, the first 
pressurized aircraft were constructed which provided 
pressure differentials from 2.5 to 7.5 psi, considerably 
reducing the pressure differential to which crew members 
would be subjected. 

The development of experimental rocket planes which 
have been flown at many times the speed of sound and at 
altitudes well above 50,000 feet indicates that man may 
soon attempt to reach the moon. The physiological prob- 
lems which pertain to space flight are probably not much 
different from those encountered in flight above 65,000 
feet. Certainly, the hazard of explosive decompression 
will always be present. 


Experimental Methods. 





Three experimental procedures have been used to ob- 
tain the data necessary to correlate the dynamic forces 
and physiological processes involved in the thorax during 
and after an explosive decompression. All decompres- 
sions, except for four animals in the x-ray series, were 
from a simulated cabin altitude of 10,000 feet to 72,000 
feet (10 psi pressure differential). 

1. X-ray.’ Explosive decompressions were produced 
by the technique previously described by Edelmann et al.” 
X-rays of the thorax were taken at groundlevel before and 
after explosive decompression at 5, 30, 60, and 90 sec- 
onds, and at groundlevel exposure immediately after re- 
compression. Each animal served as its own control. 
These x-rays were taken in a specially designed animal 
chamber in which the upper and lower ports were provided 
with formica windows which are transparent to x-rays. 
The x-ray tube was placed below and the cassettes above 
the animal chamber. A large 15 man chamber was used as 
a source of low pressure. All animals were unprotected 
during these decompressions. They were anesthetized 
with nembutal given intraperitoneally. Three cubic centi- 
meters of lipiodol were injected bilaterally into the lungs 
through an endotracheal tube. Each animal was autopsied 
immediately after each experiment to determine such 
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gross findings as pulmonary hemorrhage and atelectasis. 
The x-ray films were examined to determine any changes 
in chest size, caliber of the bronchi, level of the dia- 
phragm, the greatest cross-section of the heart, and the 
approximate time of the appearance of vapothorax. 

2. Pressures produced in the thorax by explosive de- 











racic pressures produced during explosive decompression 
were carried out on 8 dogs weighing 6 to 8 kg. All animals 
were in a good state of health and under the observation of 
a veterinarian. Intravenous nembutal anesthesis was used. 
A small animal chamber (3 cubic feet) connected by a hand 
operated knife valve to a large decompression chamber 
(1200 cubic feet) produced a 10 psi (10,000 to 72,000 feet) 
explosive decompression in 0.150 seconds. Since these 
studies were primarily concerned with pressures produced 
by expanding lung gases, the experimental animals were 
rapidly recompressed to normal barometric pressure 
within 30 seconds to minimize the effects of hypoxic hy- 
poxia. Data were obtained on tracheal, intrapleural, and 
intraabdominal gas pressures, and on the carotid blood 
pressure. These pressures were obtained with standard 
pressure gages and oscilographic recording equipment. 
The animals used in these experiments were each sub- 
jected to three explosive decompressions. A period of 30 
to 45 minutes was allowed for recovery between each de- 
compression. The carotid blood pressure was used as an 
index of recovery. 

3. Flow-pressure relationships after rapid decom- 
pression to extreme altitude. All animals were anesthe- 
tized by intravenous nembutal injected by the laboratory 
veterinarian. These experiments were designed primarily 
to give qualitative information concerning the pattern and 
duration of air flow produced by the expanding lung gases, 
and if possible, to determine what effects water vapor has 
on flow patterns at extreme altitudes. A special thin- 
walled, large bore tracheal cannula, bearing a side arm 
for pressure measurements, was surgically sewn into the 
trachea. To the tracheal cannula was attached the air-flow 
meter, consisting of a single monel wire screen of 400 
mesh wire contained in an aluminum housing with pressure 
taps located on either side of the wire screen. Flow and 
pressure were recorded by standard pressure gages and 
oscillographic recording equipment. All animals were 
rapidly decompressed to extreme altitude, where record- 
ings were not begun until the pressure altitude was stabi- 
lized. Such recordings were made on several animals at 
9000 foot intervals from 50,000 to 70,000 feet. Three ani- 
mals were each rapidly decompressed to 70,000 feet, 
where the flow patterns were recorded. Recompressions 
were begun at 30 seconds to determine what effect water 
vapor was having on the total flow at altitude. Two ani- 
mals were followed at terminal altitude for 30 minutes. 








Results. 


1. Twenty dogs were explosively decompressed to 
00,000 and 70,000 feet and exposed to the final ambient 
pressure 90 seconds before being recompressed to ground- 
level. Each animal served as its own control. Sixteen 
animals were decompressed from 10,000 to 72,000 feet, 
and four animals were decompressed to 50,000 feet. All 
decompressions occurred in 0.035 t 0.005 seconds. The 
mean increase in the transverse thoracic diameter of the 
animals explosively decompressed to extreme altitude was 


1.36 = 0.246 cm, and the mean increase for those animals 
decompressed to 50,000 feet was 0.225 cm. No vapothorax 
was found in the latter animals. In eleven of the sixteen 
animals decompressed to extreme altitude the transverse 
thoracic diameter was decreased below the control size on 
recompression. Whereas in three animals there was no 
change, in two there was a slight increase. The mean de- 
crease in the transverse thoracic diameter of these ani- 
mals was -0.356 cm. This decrease in the size of the tho- 
rax probably indicates the atelectasis seen in these animals 
at autopsy. There were no x-ray findings from the animals 
decompressed to 50,000 feet which differed more than sev- 
eral millimeters from each control, thereby varifying the 
significance of the data on the animals decompressed to 
72,000 feet. Intracardiac gas was found in all sixteen ani- 
mals by ninety seconds. The mean increase of the maxi- 
mum transverse cardiac diameter for the sixteen animals 
was 1.14 +0.119 cm. All animals decompressed to ex- 
treme altitude exhibited some evidence of vapothorax by 
30 seconds. The average change in the level of the dia- 
phragm was from the level of the 9th rib to the 8th inter- 
space. At autopsy, the lungs were found to obtain isolated 
areas of atelectasis throughout all lobes, and petechial and 
ecchymotic hemorrhages were found over the entire sur- 
face of all lobes. Section through the various lobes indi- 
cated extensive bronchial dilatation. The right heart in 
most of the animals was considerably dilated, the myo- 
cardium being flabby from overstretching. No pneumo- 
thorax was observed in any of the animals. 

2. Pressures produced in the thorax by explosive de- 
compression.* The animals used in these experiments 














were each subjected to three explosive decompressions. A 
period of 30 to 45 minutes was allowed for recovery be- 
tween each decompression. The carotid blood pressure 
was used as an index of recovery. 

A. Intrapleural pressures. In all experiments, the 
highest values were obtained on the first decompression. 
Decreases found on successive decompressions were at- 
tributed to a loss or decrease in total lung volume, which 
did not return to normal during the recovery period. The 
average intrapleural pressure increase was 95.7 mm Hg, 
the maximum being 135 and the minimum 68 mm Hg. One 
second after decompression the average intrapleural pres- 
sure was stabilized at 40 mm Hg. No pneumothorax was 
observed at autopsy. 

B. Lateral tracheal pressure. The maximum in- 
crease.of tracheal pressure reached during the explosive 
decompression varied with the phase in the respiratory 
cycle at which the decompression occurred, the greatest 
increase occurring during inspiration. The average in- 
crease was 53 mm Hg, the maximum being 100 and the 
minimum 28 mm Hg. One second after decompression the 
average tracheal pressure was stabilized at 13.8 mm Hg. 

C. Carotid blood pressure. Lateral carotid pulse 
tracings were made to determine the effects of compres- 
sion on the heart and great vessels by the expanding lung 
gases. A shock wave attributed to compression of these 
organs occurred in all decompressions. The peak of this 
shock wave coincided with the maximum pressures in the 
trachea and intrapleural space. The average pressure of 
this wave was 40 mm Hg above the systolic pressure re- 
corded before the decompression. 

D. Intraabdominal pressure. The intraabdominal 
pressure rose to an average of 58.6 mm Hg and then al- 
most immediately decreased to about half this value as 
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gas was © elled from the gastro-intestinal tract and the 
hollow ,iscera accommodated their volume capacity to the 
increased internal pressure. The expansion of gases in 
the gastrointestinal tract appears to prevent excessive 
downward displacement of the diaphragm. 

3. Flow-pressure relationships.* In eleven experi- 
ments on five animals of rapid decompression to 70,000 
feet, the flow-pressure patterns were followed for 30 sec- 
onds after reaching the terminal altitude. In all experi- 
ments the largest values were obtained on the first experi- 
ment on each animal. On two of these animals terminal 
experiments were conducted; the flow was found to ap- 
proach zero after 30 minutes. A major break in the flow 
pattern occurred upon recompression, which was corre- 
lated with the vapor pressure of water. 





Discussion, 





In evaluating the physical and physiological mecha- 
nisms concerned with the dynamic responses within the 
thorax during an explosive decompression, the following 
factors are of major importance: (1) the time of decom- 
pression, (2) the pressure differential, (3) lung elasticity, 
(4) the lung volume, (5) the diameter of the trachea, (6) the 
phase in the respiratory cycle at which the decompression 
occurs. 

The residual lung pressure which exists at any time 
during the decompression is determined by (1) the pres- 
sure differential over which the decompression has 0oc- 
curred, (2) the relative expansion of the gases contained 
in the lungs, (3) the elastic resistance of the lungs, and 
(4) the rate of the decompression of the lungs per se. The 
rate of the decompression of the lungs is determined by 
(1) the total volume of the lung gases to be expelled, and 
(2) the diameter of anatomical restricting orifices, such 
as the alveolar ducts, respiratory bronchioles, bronchi, 
trachea, larynx, and nasopharynx. These factors contri- 
bute to the mechanical forces which act to distort the lung 
tissue to a degree which results in the rupture of alveoli 
and the tearing of capillaries. 

In formulating theories to explain the lung damage of 
explosive decompression, a complete consideration of the 
histological structure of lung tissue seems to have been 
ignored by previous investigators. It should be mentioned 
that histological evidence shows that there is much vari- 
ation in the size of adjacent alveoli, and in the length and 
size of air ducts which connect each alveolus to bronchi- 
oles.*® Similarly, there is variation in the number of alve- 
oli which are connected to each bronchiole. Therefore, it 
appears probable that the variation in the volume of gas in 
each alveolus and the number of alveoli per bronchiole 
may result in unequal expansion on explosive decompres- 
sion in isolated areas of lung tissue. For example, if a 
particular bronchiole or alveolar duct system offers more 
resistance to the escape of gas than an adjacent alveoli- 
bronciolar system, rupture and collapse of these areas re- 
sult. Such a theory explains the areas of petechial hemor- 
rhages seen in these animals at autopsy. 

A consistant finding on examination of the x-ray films 
was massive dilatation of the bronchial system as a result 
of expanding lung gases. A series of experiments were 
designed by which the lateral tracheal pressure was re- 
corded along with intrapleural pressure, so that, if possi- 
ble, the resistance offered the escape of expanding lung 
gases via the entact trachea following explosive decom- 





pression could be evaluated. The average tracheal pres- 
sure was 53 mm Hg, resulting in an average residual pres- 
sure of 42 mm Hg. The residual lung pressure which de- 
velops during these explosive decompressions undoubtedly 
overstretches the smooth musculature of the bronchial 
system. 

Parodi® studied the effects of lowered baromatric pres- 
sure upon the lungs and found that the intrapleural pressure 
became less negative when the atmospheric pressure was 
decreased. The change in the negative intrapleural pres- 
sure mentioned above, along with the vaporization of the 
intrapleural lymph, produced a vapothorax at 70,000 feet 
with an average pressure of 40 mm Hg. The vapothorax 
aided by the elastic retraction of lung tissue results in 
partial collapse of the lungs. The formation of this intra- 
pleural gas contributed to the distention of the thorax noted 
in these experiments. Examination of the x-ray films of 
control animals decompressed to 50,000 feet exhibited no 
vapothorax, distention of the thorax, or dilatation of the 
heart. 

According to Henry, ’ pulmonary damage occurs when 
the intrapulmonic pressure exceeds 50 mm Hg. The aver- 
age intrapleural pressure as the result of expanding lung 
gases was 95.7 mm Hg in these experiments. At autopsy, 
the lungs of all animals were found to contain isolated 
areas of petechial hemorrhages and areas of atelectasis. 

With the exception of a shock wave attributed to com- 
pression of the heart and great vessels by the expanding 
lung gases, the cardiological and circulatory responses to 
explosive decompression were similar to those reported 
by other investigators. Gas is seen in the hearts of these 
animals 30 seconds after the decompression. It appears 
first in the right heart and later in the left heart. This 
intracardiac gas produced a massive dilatation which was 
greater in the right than in the left heart. Damage to the 
heart is due to stretching of the myocardium, and to hy- 
poxia. 


Summary. 


The explosive decompression of dogs to an ambient 
pressure of 30 mm Hg (72,000 feet) results in the forma- 
tion of vapothorax which causes distention of the thorax 
and partial collapse of the lungs. The average pressure 
of the vapothorax has been shown to be 40 mm Hg. Evi- 
dence has been presented to show that partial obstruction 
of the larynx results in the formation of a pulmonary pres- 
sure of 14 mm Hg, which is sufficient to prevent complete 
collapse of the lungs. 

Gas is seen in the hearts of these animals within 90 
seconds after reaching the terminal altitude, and produces 
considerable damage to the myocardium because of the ex- 
treme dilatation which may last for several weeks after 
the decompression. 

The residual lung pressure which develops during an 
explosive decompression produces massive dilatation of 
the bronchial system. It has been shown that the expand- 
ing gas pressure may reach values as high as 135 mm Hg 
in the alveolar area. A theory has been proposed based 
upon anatomical restricting orifices existing in the alveoli- 
bronchiolar system which explains the petechial hemor- 
rhages seen in these animals at autopsy. 

The atelectasis seen is the result of the effects of alti- 
tude upon the intrapleural pressure plus the tremendous 
loss of gas from the lungs at extreme altitude. Water 
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vapor probably plays a role in the production of atelecta- tory, Directorate of Research, Wright Air Development 
sis by occupying the space in the alveoli formerly occupied Center, Wright-Patterson Air Force Base, Ohio. 
by the other gases. On recompression this water vapor 4. Ibid. 
condenses permitting the alveolar sacs to collapse. This 5. Miller, W. C. The Lung. Baltimore: Charles C. 
view is supported by the flow patterns which occurs im- Thomas Company, 1937, p. 209. 
mediately on recompression. 109 pages. $2.00. 6. Parodi, E. “Physical and Physiological Effects of 
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THE ORIGIN AND DEVELOPMENT 
OF THE IRIAN PROBLEM 


(Publication No. 24,755) 


Robert Clarke Bone, Jr., Ph.D. 
Cornell University, 1957 


This study is concerned with the origin and development 
of the dispute between the Netherlands and Indonesia over 
the easternmost section of the former Netherlands East 
Indies, that portion of the island of New Guinea which the 
Dutch term “West New Guinea” and the Indonesians “West 
Irian” or, more properly, “Irian.” It is considered that, 
increasingly, the problem has ceased to be a purely paro- 
chial one between the states concerned but rather now has 
become one of the foci of tension between the new nations 
of Africa and Asia, organized in the Afro-Asian Bloc, and 
their former colonial masters of the West. For the Soviet 
Bloc the Irian issue continues to offer fertile possibilities 
for divisive propaganda between the Asian and Western 
nations. For the United States it is an acutely embarrass- 
ing one, torn as this nation is between the exigencies of 
its European and Asian policies. And, to a lesser extent, 
Australia, although belligerently championing the Dutch 
viewpoint, is caught in much the same dilemma. 

Chapter I is concerned with the frame of reference of 
the problem in its geographic, ethnic and economic terms. 
Chapter II, at some length, traces the history of West New 
Guinea from its initial appearance in the myth and legend 
of a thousand years ago until the final partition of the 
island between the Netherlands, Great Britain and Germany 
in 1885. Of particular interest in connection with this his- 
tory, are the series of contracts concluded between the 
Dutch East India Company and the Sultanate of Tidore in 
the course of the latter part of the seventeenth and during 
the eighteenth centuries. By these agreements, the Com- 
pany sought to utilize the economically worthless barrier 
of New Guinea as a shield against other European intru- 
sions into the jealously-guarded Spice Islands. Acknowl- 
edgment of Tidorese territorial pretensions to various 
areas of New Guinea and its adjacent islands offered the 
cheapest way of accomplishing this. The same policy was 
continued and expanded by the Netherlands East Indies 
Government during the nineteenth century. Indeed the 
inclusion of West New Guinea within the boundaries of the 
Netherlands Indies was based on its status as a vassal 
state of Tidore. 

Chapter III sketches the period between 1885 and 1946 
when New Guinea was indeed “the stepchild of the Indies,” 
useful only for punishment assignments of colonial offi- 
cials and as a place of exile for nationalist leaders. Chap- 
ter IV, in extenso, describes the actual development of the 
Irian problem as a factor in Dutch-Indonesian relations. 
The desire to provide a “homeland” for the Eurasians of 
the Indies, a belatedly-discovered “moral duty” to the 
Papuans and the retention of a vestige of empire in the 
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Pacific all appear to have been factors in the dynamics of 
the Dutch viewpoint. In the period between 1946 and 1949, 
Dutch negotiators erected one legalistic barrier after 
another to permit the exclusion of New Guinea from the 
boundaries of the forthcoming United States of Indonesia 
or any of its components. This culminated at the Round 
Table Conference in the Fall of 1949 when the area was 
excluded from the transfer of sovereignty with the proviso 
that its future should be settled by negotiation within one 
year. Chapter V discusses the failure of these negotia- 
tions in the years 1950 through 1953 and the emergence of 
the problem, not only as the major source of tension in 
Indonesian-Dutch relations, but as a microcosm of wider 
international conflict. It is the thesis of the Conclusion 
that, in the second half of the twentieth century, both time 
and history work for the realization of the Indonesian 
claims. 367 pages. $4.70. Mic 58-4721 





CONGRESSMEN AND THEIR 
COMMUNICATION PRACTICES 


(L. C. Card No. Mic 58-515) 


Dorothy Hartt Cronheim, Ph.D. 
The Ohio State University, 1957 


The study was designed to provide descriptions about 
the communication practices of its subjects, to identify 
common elements in them, and to discover whether there 
were any correlations between their practices and certain 
factors in their constituencies and in their congressional 
environment. 

In making the investigation, both quantitative and qual- 
itative methods were used. Data were obtained about the 
communication practices of the members of the 84th Con- 
gress through interviews and a written poll. The replies 
thus collected were evaluated in terms of this research 
and the research and speculations of others about the 
functions and duties of congressmen. 

The study was undertaken on the assumption that the 
types and quantities of communications congressmen use 
are related to their own sense of security about their 
chances of being reelected. Its purpose was to isolate 
possible causal connections among a series of general and 
specific variables, namely, the members’ status in Con- 
gress, their state or district environments, and their over- 
all and particular communication practices. 

The research disclosed significant differences between 
the members from urban and rural states and districts in 
the quantity of communication methods used regularly: 
the urban legislators use many regularly, the rural legis- 
lators few. The differences between secure and insecure 
members in communication practices approached signif- 
icance in two cases. In the first, the relatively secure 
senators who were classified as leaders in the Senate used 
fewer methods regularly than their less secure opposites, 
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the followers. In the second case, where the senators 

were divided into three groups according to their respec- 
tive degrees of seniority, the quantity of communication 
techniques used most was small for those with high senior- 
ity and large for the members with low seniority. Further- 
more, the senators who are non-leaders and who have low 
seniority positions and junior status in their states use 
more methods and techniques of communication than their 
respective opposites. 

On the other hand, there were no significant differences 
in the number of methods or techniques used by senators 
from states with diverse political systems. Perhaps the 
similarities can be attributed to the fact that 28 of the 33 
senators interviewed said that their state parties were of 
little or no aid to them between election campaigns. 

Neither were there any significant differences in the 
number of techniques used most by urban and rural sena- 
tors. It seems likely that personal contacts, speeches, 
and telephone calls are such universal communication 
techniques that most congressmen use them often regard- 
less of the nature of their constituencies. 

Additional financial resources would have made it pos- 
sible to examine a greater number of the variables that 
may be presumed to affect communication practices. In 
their absence, it was necessary to exclude consideration 
of the members’ practices during eleciion campaigns. It 
was also necessary to exclude consideration of various 
personal factors (such as the senators’ and representa- 
tives’ talents for communication) that undoubtedly affect 
selection among methods and techniques. 

Despite these limitations, an analysis of such evidence 
as it has been possible to assemble indicates that there is 
some correlation between communication activities and 
insecurity. For example, it has been shown that members’ 
patterns of communication vary according to whether they 
come from urban or rural constituencies and according to 
their seniority. In other words, their practices seem to 
stem from something more than completely random be- 
havior. Thus the study tends to substantiate an assertion 
which is commonly made in standard works on Congress: 
the actions of congressmen are affected by their congres- 
sional environment and by conditions in their districts. 

151 pages. $2.00. 


FIFTY YEARS OF POLITICS 
IN MEMPHIS, 1900-1950 


(Publication No. 24,445) 


Virginia Emerson Lewis, Ph.D. 
New York University, 1955 


Adviser: Professor Ray F, Harvey 


It is the purpose of this dissertation to set forth the 
principa! political events of twentieth century Memphis 
and to discover the factors which account for these events. 

The history of a city is an important factor in the de- 
termination of its future life. The geographical location, 
the cultural and political heritage, together with the eco- 
nomic progress of the city contribute to make each city’s 
personality unique. The first chapter of this study has, 
therefore, been devoted to an examination of the economic, 





social, and political history of Memphis from its founding 
in 1819 until the close of the nineteenth century. 

Memphis grew up as a rough, rowdy, river town. From 
its earliest days the aims of its aggressive merchants and 
the dreams of its proprietors were imperiled by the city’s 
deserved reputation for toughness. Despite the influx of 
gamblers and “river rats”, many substantial citizens were 
attracted to Memphis. Its natural endowments were great 
and these forward-looking people understood that the city 
was the commercial gateway to the Mid-South. 

The realization of great material progress in Memphis 
was prevented by a series of disasters: the war stopped 
the growing industrial development; civil disorders during 
the Reconstruction renewed the city’s reputation as a vio- 
lent place; and the city had a catastrophic yellow fever 
epidemic. In order to alleviate Memphis’ desperate finan- 
cial situation, the legislature repealed the city’s charter 
and established a taxing district, the government of which 
resembled very closely the commission form that was 
later provided for the city. 

In the last decade of the nineteenth contury the charter 
was restored. Memphis government, however, under its 
new charter was bad. The city was largely under the con- 
trol of the criminal element. 

Business ambitions were hampered by the crime and 
corruption that prevailed. What was needed in Memphis 
and what was urgently demanded was the establishment of 
a regime of political order and stability. In 1910 Memphis 
got the commission form of government and a reform 
mayor, Edward Hull Crump, who promised to put the city’s 
affairs on a business basis. 

Mr. Crump and his associates did bring political order 
to the city. The Crump organization utilized the usual 
political machine operating procedures. Ballot stealing, 
false registration, illicit payment of poll taxes, herding 
the Negro vote, levies on city employees and the under- 
world, and control of the various organizations for the 
creation of public opinion were used to create and main- 
tain a disciplined organization, which came in time to have 
the support of the overwhelming majority of the business 
and professional men as well as of the general citizenry. 
In Memphis disreputable political tactics resulted not in 
personal financial aggrandizement for the top people but 
in honest and efficient city governemnt. 

The argument against such a successful government 
lies in what has been called the “democratics” of the situa- 
tion. Significant opposition to Mr. Crump began to develop 
when people started to wonder what would happen in Mem- 
phis on Mr. Crump’s death. Some thoughtful Memphians 
feared that sinister elements in the organization, together 
with the criminal element that would be sure to return to 
Memphis, would attempt to build a machine and control the 
city. All of the old political faults - graft, corruption, 
protection of criminals - would be reintroduced into a 
municipal life vitiated by years of political inexperience. 

In 1949 a committee interested in public discussion of 
Memphis government was formed. The committee recom- 
mended the council-manager plan, as a solution for Mem- 
phis’ political dilemma. The problem that faces Memphis 
is the restoration of competitive politics without sacrific- 
ing efficient government. 205 pages. $2.75. Mic 58-4722 
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POLITICAL SCIENCE, 
LAW AND RELATIONS 


INTERNATIONAL 


THE FINALITY OF INTERNATIONAL 
ARBITRAL AWARDS 


(Publication No. 24,434) 


Ping-lang Chao, Ph.D. 
New York University, 1955 
Adviser: Clyde Eagleton 

When states resort to artitration, it is necessary on 
each occasion to organize a special arbitral tribunal and 
to make a special agreement (compromis) prescribing its 
terms of reference. The award rendered by such a tribunal 
is considered final in international law. The connotation of 
finality is twofold. On the one hand, it precludes the par- 
ties from bringing the controversy to litigation again; on 
the other hand, it imposes upon them a duty to carry out 
the award so that the controversy is actually settled. 

However, there are exceptions to the principle of final- 
ity just as there are to other-principles of law. Rectifica- 
tion of apparent errors in the award and interpretation of 
its ambiguous passages are permissible. Revision of its 
substance based on fraud or newly-discovered facts has in 
the past not been permitted, but the current trend is to 
make it compulsory upon the application of one party. Re- 
hearing by the same tribunal which made the award in- 
volving such defects has been developed in practice and 
is now reinforced by the Draft Convention on Arbitral 
Procedure prepared by the International Law Commission 
of the United Nations in 1953. 

More serious defects or errors, which can cause ex- 
ceptions to the principle of finality, are: excess of juris- 
diction, i.e., exercise of judicial power by the tribunal 
beyond the limits circumscribed by the compromis; cor- 
ruption of the arbitrator; and departure from fundamental 
procedure, including failure to state reasons for the award, 
unequal opportunities for both parties to be heard, and 
deliberations not participated in by all arbitrators. These 
three categories of error are called causes of nullity be- 
cause any award tainted with one of them is subject to 
nullification. It is deplorable that due to lack of interna- 
tional appellate jurisdiction, it is usually the recalcitrant 
and strong party itself who determines the right and wrong 
__ Of an allegation of nullity. 

A trend has developed toward permitting appeal from 
an arbitral tribunal. Such a proposal was made under the 
League of Nations, and the International Law Commission 
now suggests that disputes arising from claims of nullity 
of international awards be compulsorily referred to judi- 
cial review by the International Court of Justice. The 
three cause of nullity mentioned above are listed in the 
Draft Convention as three grounds for appeal. The origi- 
nal tribunal is regarded as disqualified to rehear the same 
case because of the serious errors it had previously made. 

All the defects which justify rehearing or appeal are of 
a procedural nature. On the other hand, errors of reason- 
ing and judgment on the merits of a case are not liable to 
rehearing or appeal, and an award even with such substan- 
tive errors remains binding upon the parties. Thus, de- 
spite all the exceptions, the principle of finality of inter- 
national awards still prevails. 

It does not seem probable that inthe foreseeable future 











a majority of states will sign the Draft Convention to ac- 
cept a general obligation of appeal and other duties. 
Nevertheless, the United Nations can offer the Draft Con- 

, vention as a model for litigating states to make use of at 
their discretion, in the hope that it could develop into 
accepted customary law, as has been the case in many 
other branches of international law. 

With the Court as guarantor against procedural errors, 
it is possible that states would be much more ready to 
bring their controversies to arbitration; that arbitrators, 
knowing that defective awards are open to annulment, would 
perhaps exercise more care in performing their duty; and 
that arbitration would hence be improved and its prestige, 
dignity and value enhanced. 

255 pages. $3.30. Mic 58-4723 


THE PRIVILEGES AND IMMUNITIES GRANTED 
BY THE UNITED STATES TO 
THE UNITED NATIONS AND TO 
THE SPECIALIZED AGENCIES 


(L. C. Card No. Mic 58-646) 


Edwin H. Fedder, Ph.D. 
The American University, 1957 


Increasingly, in recent years, the several countries of 
the world have established international organizations with 
responsibilities for action in almost every field of human 
endeavor. These organizations represent the hopes of 
many people for the satisfactory solution of the problem 
of the coexistence of independent countries each acting 
from the compulsion of national self-interest. From the 
standpoint of the universality of membership and functions, 
the most important of these organizations are the United 
Nations and the specialized agencies. 

Pursuant to provisions of the constituent documents of 
the United Nations and of the specialized agencies, the 
United States has granted extraordinary protection to these 
organizations. Clarity and consistency in such provisions 
have not always been present. In some instances, inter- 
national organizations are accorded protection similar to 
that enjoyed by foreign states in the United States. Some 
employees are denied protections which were anticipated 
by the founders of the organizations, creating problems of 
major significance in the administration of the agencies. 
Some privileges and immunities are omitted entirely. 
Finally, certain practices cf the United States result in the 
imposition of negative privileges upon American citizens. 
These provisions frequently create such difficulties for the 
organizations that they must deny the opportunity of em- 
ployment to Americans in some instances. 

In seeking to determine how and where greater con- 
sistency and clarity might be achieved, the writer applied 
as a test throughout what he terms the “principle of func- 
tional utility”. The principle indicates that those privi- 
leges and immunities which are needed to facilitate the 
achievement of the objectives: of the organizations should 
be retained, restated or added--those which are not nec- 
essary should be eliminated. 

The method of approach of this study is functional, 
dealing first with the legal status, privileges and immuni- 
ties of the organizations themselves. This is followed by 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





1086 POLITICAL SCIENCE 





an examination of the status of international employees 
and of representatives of members and of non-governmen- 
tal organizations. Present practice and theory have been 
determined by examination of pertinent documents, cases * 
and relevant studies of other students in the field. The 
writer refers, throughout the text, to the provisions for 
privileges and immunities of legal jurisdictions other than 
the United States. This is done for two reasons: First, it 
is interesting merely for comparative purposes. Second, 
the provisions of other jurisdictions might provide some 
indication where improvement might be made in the Amer- 
ican practice. 

The findings of the study have led the writer to recom- 
mend fundamental revision of American law. The revi- 
sions desired would result in greater consistency in some 
provisions (e.g., the status of representatives of members), 
in the eradication of certain inequities currently practiced 
(e.g., the application of income taxes to American and 
Phillipine citizens and permanent resident aliens), in elim- 
inating certain negative privileges upon Americans (e.g., 
the implications of the loyalty program) and in providing 
protection in some areas where none is presently granted 
(e.g., repatriation of international employees in times of 
international emergency). The writer ends the study with 
a series of recommendations for the drafting of an inter- 
national code of privileges and immunities which would be 
universally valid. 218 pages. $2.85. 


THE WORLD POSITION OF IRAN AS AFFECTED 
BY THE WORK OF REZA SHAH 


(Publication No. 24,885) 


Clifford H. Harding, Ph.D. 
New York University, 1954 


Adviser: Professor Taraknath Das 


When Reza Shah came upon the stage of Persian affairs, 
the Qajar Shahs had, by sheer lack of management, reduced 
Iran to a state of economic and political subservience. 
Bitter with resentment over this situation, popular leaders 
from the upper class, with the help of the clergy and lead- 
ing merchants, were able to lead a revolution which suc- 
ceeded in initiating a parliamentary regime. Democracy, 
thus born in Iran, had no chance to demonstrate either 
success or failure; for in 1907 Tsarist Russia and Great 
Britain reached an imperial understanding which removed 
_Iran’s independence of action at a stroke. 

During the First World War Iran became a battleground, 
and although neutral, was exhausted by the conflict. It is 
in fact altogether likely that the country was saved from 
dismemberment by the Bolshevik Revolution. 

By that movement, Russia was removed and Britain 
given a free hand. But when Iran refused to acquiesce in 
further British controls, the English were not compelled 
by competition to press their advantage, and they left the 
matter. The Soviets, meanwhile, embarrassed Britain by 
relinquishing their own concessions in Persia voluntarily. 
The Persian government, at the time, hadn?t the required 
strength to command respect from its own subjects. 

This was the situation Reza Shah found when the coup 
d’etat of Syyed Zia-ed-Din placed him in power; and he 





determined to restore Iran’s position. By a series of 
astute maneuvers, he rose from commander of the army 
to the throne of his country, thus placing himself in a posi- 
tion to carry out the very fundamental changes he had in 
mind. 

By reviving the army, bringing dissident elements 
within the country under governmental control, and revi- 
talizing the spirit of the people with a new dynamic leader- 
ship, he produced a renaissance of the Persian nation. 

But Reza Shah was far from satisfied with a mere re- 
vival. This became only the basis for far-reaching re- 
forms which were to change the character and face of his 
country. Agriculture, the basic occupation of Iran, was 
reformed; industrialization tremendously increased; and 
communications almost literally created from nothing. 

These changes, in turn, made it possible once more 
for the Iranian Government to command respect abroad, 
and the internal reforms of the new dynasty became the 
basis for an active foreign policy. Reza Shah progressively 
asserted the independence of his country from both Russia 
and Britain in a hundred different ways--notably in the oil 
negotiations with Great Britain, and in trade relations 
with Russia. In his relations with neighboring Moslem 
countries the Shah proceeded to assume the leadership of 
a Middle Eastern bloc. Close ties were established with 
both Turkey and Afghanistan; and while in the case of 
Iraq the frontier question caused a good deal of trouble, 
King Feisal’s visit gave evidence of rapport which was 
climaxed by the Saadabad Pact of 1937. The latter under- 
standing, in fact, best illustrates Iran’s new position of 
leadership among her Moslem neighbors. 

Unfortunately, the Second World War brought an end to 
Reza Shah’s work. That conflict forced Russia and Britain 
into conserted action once more--a situation that has al- 
ways spelled trouble for Iran. Moreover, because of her 
traditional struggle for independence from these two 
powers, Iran has always sought the support of a third 
power. Rejected by American isolationism, Reza Shah 
found this support in Nazi Germany. The resulting mutual 
attraction of the two gave the Allies an excuse to invade 
Iran in 1941, overthrow Reza Shah, and gain control of 
this strategic area. For Iran this brought an end to a 
brilliant era in her history. 

478 pages. $6.10. Mic 58-4724 


THE LEGISLATIVE DEVELOPMENT OF 
ECONOMIC AND SOCIAL RIGHTS IN 
THE UNITED NATIONS 


(Publication No. 21,765) 


Howard Hua-Wei Lee, Ph.D. 
New York University, 1957 


Adviser: Clyde Eagleton 


The United Nations is the first international organiza- 
tion to take positive steps to codify human rights. The 
Charter contains provisions that solemnly obligate nations 
to promote respect for and observance of human rights. 
The General Assembly proclaimed in 1948 a Universal 
Declaration of Human Rights which includes two main cat- 
egories of rights; 1) civil and political and 2) economic, 
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social, and cultural. Among the economic and social rights 
are the rights to: 1) work; 2) just and favorable conditions 

of work; 3) a standard of living adequate for the health and 

well-being of a person and his family; 4) social security; 

5) free participation in trade unions; 6) education; 7) prop- 
erty; 8) marriage and family; and 9) special protection for 

mothers and children. The Universal Declaration of Human 
Rights, however, is a statement of principles, and binds no 

nations for its implementation. 

The effort to establish these rights as legally binding 
is a revolutionary development in international law. Be- 
cause the General Assembly regarded economic, social, 
and cultural rights and civil and political rights as equally 
important and interdependent, in 1950 it instructed the 
Economic and Social Council to request the Commission on 
Human Rights to include in the draft covenant on human 
rights, then being drafted by the Commission, a clear ex- 
pression of economic, social and cultural rights. The 
General Assembly revised its position in 1952, when it 
requested the Commission to prepare two separate cove- 
nants on the two main categories of rights, and submit 
them simultaneously to the General Assembly for approval 
and to the states for ratification. By 1954 the Commission 
had completed drafting the covenants, and they are now 
awaiting General Assembly approval. 

Since the drafters of the covenants intended to bind the 
states, they had to devise procedures to implement the 
obligations and they included machinery to do this sepa- 
rately in each covenant. The Commission adopted a system 
of periodic reports for both covenants. For civil and po- 
litical rights, they suggested a Human Rights Committee 
to ascertain facts and offer its good offices to the states 
concerned on violations of human rights. They could not 
use this procedure for the Draft Covenant on Economic, 
Social and Cultural Rights, because among the diverse 
economic and social systems of the world there are so 
many different interpretations about some of the economic 
and social rights, such as the right to social security and 
the right to just and favorable conditions of work. To the 
disappointment of many countries, the Commission did not 
include the fundamental right to own property in the Draft 
Covenant on Economic, Social and Cultural Rights. Many 
impractical ideas were included in the draft covenant, such 
as the idea of self-determination or the “federal clause.” 
Some states asserted that failure to adopt a reservation 
clause was a reason for refusing ratification. 

The achievement of economic and social rights has 
many limitations, e.g., the different political, economic 
and social systems of nations, the physical limitations of 
states, and the problem of illiteracy. Many international 
lawyers believe that, for the present, it would be better 
for states to achieve human rights in their own way, or 
through acceptance into customary international law, rather 
than through a binding covenant. They thought that sub- 
stantial progress could be made through the application of 
the principles enumerated in the Universal Declaration by 
domestic or international courts or through the inclusion 
of these principles in the domestic laws of states. 

The development of economic and social rights will be 
a process of gradual and progressive evolution. The eco- 
nomic interdependence and functional cooperation among 
nations, together with free exchange of information, the 
reduction of illiteracy and the dissemination of the basic 
principles of human rights will gradually bring forth a 
universally acceptable system of achieving economic and 





social rights. Gradually, the individual will be accepted 
as a subject of international law, instead of its object. The 
effort to obtain legally binding treaties has been too rapid 
and it would be difficult at this time to bring forth an in- 
ternational instrument embodying a uniform method of 
implementing human rights, especially rights in the eco- 
nomic and social field. For the present, the Universal 
Declaration of Human Rights and the relevant provisions 
of the Charter serve as the fundamental guide for national 
and international observance of and respect for human 
rights. 413 pages. $5.30. Mic 58-4725 
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INDUSTRIAL LABOR RELATIONS 
POLICIES AND PRACTICES IN 
MUNICIPAL GOVERNMENT - 

MILWAUKEE, WISCONSIN 


(Publication No. 24,897) 


Edwin Layne Cling, Ph.D. 
Northwestern University, 1957 


Although labor relations in government service has 
received only superficial consideration, it demands care- 
ful attention. Government must recognize that it has 
granted the unions many of their major objectives without 
any gain in union responsibility. Union leaders feel that 
most industrial policies and practices can be used in the 
government service. We must evaluate them, however, 
and note where the similarities and differences exist in 
these programs for government and industry. 

Public officials have shown the greatest opposition to 
governmental unions comprised of firemen and policemen. 
They have extended their objections to all public employee 
organizing activities. Frequently, they refer to govern- 
mental sovereignty to support their position and indicate 
that unionism is incompatible with the civil service pro- 
cedures. These officials also cite restrictions which re- 
sult from union recognition, union security, strikes and 
collective bargaining agreements. They fear that union 
pressures on the government are a result of affiliation. 

Union supporters in government argue that collective 
bargaining is only an expansion of individual bargaining. 
They point to the progress of unions in private industry 
and indicate that they should receive similar consideration. 
Even though the right to strike is a major issue, public 
employees readily recognize restrictions agreed to through 
collective bargaining procedures. They feel that both fed- 
eral and state labor relations policies support such a 
position. 

Even though legal questions are still involved, most 
local governments recognize the rights of employees to 
organize and join labor organizations. The legal objec- 
tions center around recognition, union security and the 
right to strike. Many local governments have granted 
recognition in an informal manner through statements of 
policy, ordinances, and in some cases, documents contain- 
ing signatures of both parties. Informality has also 
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developed as a result of national industrial labor policies 
as well as through the influence of industrial unionism in 
government activities. 

We must review the existing labor relations atmosphere 
in each state because of its influence in the cities. The 
State of Wisconsin has been sympathetic to public employee 
organizations, but has continued to take a middle of the 
road approach. No restrictive legislation has been passed 
but in several sessions of the legislature, public employee 
legislation has made definite progress. It was not passed 
because public employee unions were unwilling to take one 
step at a time. 

Employer-employee relations in the City of Milwaukee 
has progressed to a very high point. This has resulted 
from a strong industrial union influence in local govern- 
ment. Also, the unions have received the assistance of 
public officials who have been sympathetic to organized 
labor for many years. City officials are also sincere in 
their desire to see that employees do not suffer in terms 
of wages and working conditions because they have selected 
public employment. 

In granting substantial benefits and wage rates, the city 
has neglected to take stock of its employer-employee re- 
lations program. They now find themselves in a position 
where they have all of the problems resulting from union- 
ism but none of the possible benefits. The city’s policies 
and practices have developed without an overall plan for 
guidance which has resulted in a piece-meal labor relations 
program. Milwaukee’s labor relations program has reached 
a point where it is difficult to change the public employee 
union’s important role in the development of policies and 
practices. City officials, however, can still objectively 
plan an employer-employee relations program as part of 
their public personnel administration activities. This is a 
necessity for the City of Milwaukee. 

816 pages. $10.30. Mic 58-4726 


THE FIELD ORGANIZATION OF 
THE BUREAU OF LAND MANAGEMENT 


(L. C. Card No. Mic 58-644) 


Eugene D. Hart, Ph.D. 
The American University, 1958 


The problem. This dissertation is concerned with an 
organization and management study of the field organiza- 
tion of the Bureau of Land Management, Department of the 
Interior. It presents a critical examination of the field 
organization, together with an appraisal of the application 
of some recognized principles of organization and manage- 
ment. 

The Method. To obtain the information for this study, 
the writer was permitted access to official files of the 
Bureau. A thorough search of the Department of the In- 
terior Library revealed additional general information. 
Numerous interviews were held, over a period of a year 
and one-half, at the Headquarters office and in the field. 

Conclusions. Some representative conclusions are as 
follows: 

1. The consolidation of the General Land Office and the 
Grazing Service to form the new Bureau of Land Manage- 
ment has achieved the broad aims intended, and therefrom 














has evolved a new organization performing more effec- 
tively the functions of the two former bureaus. All pro- 
grams have been interrelated to the derogation of none of 
them. 

2. The present Bureau organization has resulted from 
consideration of such factors as magnitude and diversity 
of action programs to be administered, size and disper- 
sion of the area to be managed, transportation, communi- 
cations, technological changes, and the delegation of au- 
thority and responsibility to field operating personnel. 

3. The organizational structure of the Bureau and the 
structural relationships within the Bureau follow generally 
accepted principles of the hierarchy, and of line and staff 
concepts. The establishment of four levels in the Bureau, 
with two upper levels concerned with policy and supervi- 
sion, and the two lower levels being largely operational, 
is in accord with organization and management principles, 
and appears to be working out well for the Bureau. 

4. The wide geographical dispersion of the public lands 
and their proper management made necessary the decen- 
tralization and delegation of authority to field agents. 
While the Bureau practices decentralization and delegates 
decision-making to the point where operations occur, there 
are sufficient coordinative devices employed by the De- 
partment and the Bureau to control operations and coor- 
dinate the decision-making process. 

5. The Bureau works in close partnership with States, 
local government, and private groups and associations in 
planning, doing and enforcing its programs. These coop- 
erative relationships have influenced the size and reduced 
the scope of activities of the field organization. There is 
much gain to the national interest in these relationships, 
particularly where local agreements accomplish manage- 
ment objectives impossible at the national level for polit- 
ical or partisan reasons. 

Recommendations. The following are examples of 
recommendations made: 





1. The Bureau should designate a staff officer in Head- 
quarters responsible for over-all Bureau planning, and 
engage in more long-range planning. 


There is need to designate or establish a position in 
the Headquarters office responsible for over-all Bureau 
planning. Lacking a staff officer directly responsible for 
planning, it is unlikely to receive sufficient emphasis. 


2. The Bureau should give more emphasis on training, 
and training officers should be designated. 


A training officer at the Headquarters office and one in 
each of the Area offices is needed to assure that training 
programs are conducted at the various levels in the organ- 
ization. 


3. The Bureau’s inspection program should be enlarged 
and refined. 


Lacking adequate procedures, standards, and guidance 
the conduct of the inspections will be uneven and fail in 
their ultimate objective — that of determining compliance 
with Bureau policies and objectives, and comparing per- 
formance against standards. 


4. The Bureau should expedite preparation of Manual 
releases, technical handbooks and guides. 





Additional Manual releases, technical handbooks and 
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guides in certain problem areas, particularly rights-of- 
way, exchanges, access roads, inventory, trespass, and 
reforestation are needed. 235 pages. $3.05. 


DECENTRALIZATION IN PUBLIC UTILITY 
ADMINISTRATION UNDER PUBLIC AND 
PRIVATE OWNERSHIP: A STUDY OF POSTAL 
AND TELEPHONE ADMINISTRATION 


(L. C. Card No. Mic 58-563) 


Robert Alan Richards, Ph.D. 
The Ohio State University, 1957 


The dissertation embodies a comparison of the Post 
Office Department and the Bell Telephone System, prima- 
rily to increase the knowledge of the effects of public 
ownership on organization and administration. Research 
was carried on in the headquarters units and with the Ohio 
Bell Telephone Company and the Cincinnati Postal Region. 
In view of the difficulty of attacking directly such problems 
as efficiency, quality of service, and morale, the problems 
were examined through a more limited, but closely con- 
nected, problem area, decentralization. 

Chester Barnard’s writings on administration furnish 
an analytical framework which enables dynamic aspects 
of administration to be seen clearly. Thus the idea is 
introduced that executive decisions are directed toward 
(1) formulating and defining purpose, (2) providing a sys- 
tem of communication, and (3) securing essential efforts. 
Barnard also emphasizes the informal in administration. 
Commonly applicable criteria were associated with the 
framework and divided into two subsections; first, formal 
arrangements for authority to reside with lower manage- 
ment; second, environmental arrangements to ensure that 
delegated authority is used to best effect. 

The two utilities were studied as organizational units 
and analyzed according to the criteria in two subsections. 
The results were then compared to discover differences 
that might be related with ownership. Subsequently, a 
more direct comparative analysis. was undertaken, with 
the same groupings of criteria, to achieve greater preci- 
sion in certain respects. 

After eliminating differences arising from differing 
technologies or attributable to the short history of decen- 
tralization in the postal service, four centralizing differ- 
ences were isolated that seem to be inherent in public 
ownership: (1) financial control by Congress, (2) public 
relations capabilities, (3) political appointment of post- 
masters, and (4) the need for government-wide uniformity 
in such matters as civil service and procurement. The 
centralizing effects of Congress have a counterpart in the 
financial control of the Bell System by the American Tele- 
phone and Telegraph Company. Congress is sympathetic 
to decentralization but has not yet accepted the idea of 
accountability through management control systems. This 
is reflected in comparatively more rigid control by head- 
quarters postal officials. Political appointment of post- 
masters may be eliminated eventually but is a presently 
potent influence. The centralizing effect of common serv- 
ice agencies is a psychological disadvantage to be balanced 
against any possible gains in efficiency by their activities. 





The analysis examines theoretical aspects of decen- 
tralization critically, particularly the idea of a balance 
between centralization and decentralization, between unity 
of purpose and operating effectiveness. A more meaning- 
ful explanation of actual conditions in both organizations 
is suggested by the idea of giving lower management wide 
freedom of decision under only a general oversight by 
immediate superiors, but within an environment deter- 
mined by higher management. This combines the line and 
staff concept and the centralization-decentralization bal- 
ance and gives prospects of more practical usage. 

393 pages. $5.05. 


STATE FINANCIAL ADMINISTRATION 
IN WYOMING: A HISTORY AND EVALUATION 


(Publication No. 24,459) 


Jesse D. Winzenried, Ph.D. 
New York University, 1955 


Adviser: Professor Paul Studenski 


This study embraces all major elements of state finan- 
cial administration in Wyoming. Its purpose is threefold: 
(1) to trace from territorial days the historical develop- 
ments leading to the existing organizational structure and 
procedures; (2) to analyze the present system in the light 
of basic principles of financial administration and prac- 
tices in other states; and (3) to suggest a course of action 
designed to remedy any fundamental weaknesses thereby 
disclosed. 

Published materials pertinent to the subject are ex- 
tremely limited. After an exhaustive review demonstrated 
the inadequacy of these documents, personal interviews 
were used extensively in obtaining factual data of financial 
organization and administrative practices. The interviews 
were supplemented by direct examination of financial rec- 
ords and procedures in the various offices and agencies. 
Historical developments were traced through Federal and 
territorial legislation, constitutional journals and debates, 
and the state constitution and statutes. Reports of various 
state agencies were also studied. 

The major conclusion of this study is that present 
financial administrative practices are outdated and inad- 
equate to run efficiently the present complex $60-million- 
a-year Wyoming government. The present organization 
for state financial administration is highly decentralized 
and uncoordinated. All five state elective officials have 
varying degrees of responsibility for financial administra- 
tion, both as individuals and as ex officio members of 
numerous boards and commissions. Many of their duties 
and responsibilities, particularly those of the state treas- 
urer and state auditor (the general accounting officer), 
date from early statehood and even early territorial days. 

The net result of state legislation has been to disperse 
the basic responsibilities for state financial administration 
among elective officials, boards, commissions and appoin- 
tive officers, totaling over 20 in number. There is no 
centralized accounting system whereby consolidated, com- 
plete information on state finances is available. There is 
a lack of proper budgeting and post-auditing. Purchasing 
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procedures and personnel management fall considerably 
short of requirements, even for a small state government. 

To overcome these shortcomings, the following sugges- 
tions are made for strengthening the structure of state 
financial organization, all but one of which can be carried 
out without changes in the constitution: 

1. Make the governor the chief executive in fact as 
well as in theory. He should be given adequate professional 
staff assistance for effective budget formulation and con- 
trol. Budgeting, central purchasing, personnel manage- 
ment and miscellaneous central housekeeping services, 
should be organized as individual units in the executive 
office of the governor under an officer appointed by and 
directly responsible to the governor. Executive control of 
boards and commissions should be strengthened by giving 
the governor the right to veto actions of these semi-inde- 
pendent agencies. ) 

2. With certain exceptions, tax administration should 
be integrated in a single revenue department under the 
constitutional State Board of Equalization. The board 
would establish policy and hear appeals, and appoint a 
director of revenue to handle all administrative duties. 





3. The post-audit should be performed by an agent of 
the legislature. This would require that the constitution 
be amended to enable the legislature and not the governor 
to appoint the state examiner. The legislature can imme- 
diately strengthen its position, however, by adequately 
staffing the office of the state examiner, requiring regular 
audit reports, and designating the Joint Ways and Means 
Committee to review the findings of post-audits. 

Procedural changes are recommended for budgeting, 
revenue administration, purchasing, personnel management, 
accounting, auditing, and reporting. 

These and other suggested improvements in state finan- 
cial organization and administration would bring Wyoming’s 
financial administrative system in line with current needs. 
Eventually, more extensive changes requiring constitutional 
revision will be needed to bring the financial administration 
more completely in line with modern thought and practice. 
Wyoming has just really begun to develop, and it must 
anticipate rapid expansion as industry and population shift 
to the Rocky Mountain states. 

510 pages. $6.50. Mic 58-4727 
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PSYCHOLOGY, GENERAL 


AN INVESTIGATION OF A GROUP 


OF SOCIAL PSYCHOLOGICAL FACTORS 
RELATED TO THE IMPACT OF AN 
EDUCATIONAL TELEVISION PROGRAM 


(Publication No. 25,010) 


James John Asher, Ph.D. 
University of Houston, 1957 


_ Problem. The problem was to evaluate the impact of 
an educational television program. Specifically, the fol- 
lowing questions were formulated: 


(a) Which attitudes in a specified series of attitudes 
were changed? 


(b) Would a personality model called Dogmatism pre- 
dict directions and intensities of attitude shifts? 


(c) Would a source of communication which had high 
prestige produce greater positive attitude change 
than a communication source with low prestige? 


Would demographic attributes such as sex and edu- 
cation be related to attitude change? 


Can the attitude toward the whole program be used 
as an index of the attitudes towards concepts within 
the context of the program? 


Is a graphic scale as effective a measure of atti- 
tudes as a relatively more complex instrument 
called the Semantic Differential? 


Experimental design. The following schematic outline 
will illustrate the general structure of this before and 
after design: 





Control Experimental Experimental 
group grouplI (high group II (low 
prestige) prestige) 


Pre-Test 


Attitude measure 
(Semantic 
Differential) 


Personality 
measure 
(Dogmatism scale) X 


Personal Data 
Sheet x 


Stimulus (television 
program) 


Post- Test 


Attitude measure 
(Semantic 
Differential) 


Attitude measure 
(Select Viewer 
Panel) x x 








*X’s indicate that the test or stimulus was adminis- 
tered to the group. 
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The stimulus, an ecucational television program, was 
an exposition that compared the reactions of three different 
cultures to the physiological onset of puberty in girls. A 
negro professor narrated the message while negro college 
students illustrated the context with modernistic or sym- 
bolic dancing and music. This was a film locally produced 
by the University of Houston in collaboration with Texas 
Southern University. 

Subjects were all undergraduate students enrolled in 
beginning courses in general psychology. The control 
group did not view the film. Experimental group I, desig- 
nated as the high prestige group, were given to believe 
that a major television network was presenting the pro- 
gram, while experimental group II, designated as the low 
prestige group, had true knowledge of the situation, namely, 
that the program was a local educational television pre- 
sentation. 

The eleven concepts for which attitudes were measured 
by the Semantic Differential were as follows: 


1. FEMALE MONTHLY 
CYCLE 


. NEGRO 


3. PUBLIC DISCUSSION 
OF SEX 


CBS-TV, CHANNEL 11 
5. NEGRO PROFESSOR 


. PUBLIC DISCUSSION 
OF PUBERTY IN 
GIRLS 


7. INTELLIGENT NEGROES 


8. KUHT-TV, CHANNEL 8 
U. of H. EDUCATIONAL 
STATION 


. TEXAS SOUTHERN 
UNIVERSITY 


10. DANCING AS A 
TEACHING AID 


11. UNUSUAL MUSIC AS 
TEACHING AID 


Results. The following are the general findings of this 
investigation: 





(a) From a series of eleven concepts, the attitudes 
towards these three concepts shifted significantly 
in a positive direction 1. female monthly cycle, 

2. negro and 3. public discussion of puberty in girls. 


The personality model called Dogmatism was unable 
to give predictions as to the direction and intensi- 
ties of attitude shifts. 


The high prestige source of communication did not 
produce significantly greater attitude changes than 
the low prestige sources of communication. 


Demographic characteristics were not related, in 
general, to attitude change. 


The attitude toward the program as a whole did 
yield moderate relationships to attitudes towards 
the concepts within the context of the program. 





(f) The graphic scale did seem to be as effective a 
measure of attitudes as the Semantic Differential 
for the concepts to which these were applied. 

153 pages. $2.05. Mic 58-4728 


A COMPARATIVE STUDY OF THE 
SITUATIONAL AND PREDICTIVE APPROACHES. 
TO THE MEASUREMENT OF EMPATHY 


(Publication No. 25,326) 


Helen Stavridou Astin, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor John W. Gustad 


The purpose of this investigation was to compare the 
situational and predictive approaches to the measurement 
of empathy. This involved the preliminary development 
of a situational test of empathy. Sixteen graduate students 
in the Department of Psychology at the University of Mary- 
land served as subjects in this experiment. Eight subjects 
were counseling majors with experience in counseling and 
eight, with no counseling experience, were majors in other 
specialties. 

The situational test was comprised of ten client state- 
ments which had been tape recorded. The subjects were 
asked to listen to each statement and to respond to it as if 
it were being said during a counseling session. The sub- 
jects’ responses were ranked by seven expert psycholo- 
gists in terms of the degree of empathy displayed, that is, 
the extent to which the response communicated an under- 
standing of the essential feeling and content expressed in 
the client’s statement. 

A high level of inter-judge agreement in the rankings 
(average intercorrelation = .82) indicated that the situa- 
tional test discriminated reliably among individuals. The 
judge agreement computed separately for the two groups 
was also found to be significant. However, the judges were 
able to discriminate more reliably among the noncounse- 
lors, which suggested that the counselors’ training may 
have resulted in greater similarity among their empathic 
responses. 

The subjects’ performances on the situational test were 
correlated with their performances on a prediction test of 
empathy. In the prediction test, the subjects listened to 
recorded interviews with male undergraduate students, 
read their Personal History Forms, and then made pre- 
dictions of the four students’ profiles on the Allport- 
Vernon-Lindzey Study of Values test. Predictive accuracy 
was expressed in terms of the D coefficient, a measure of 
profile similarities. The correlation between the perform- 
ance on the two tests (situational test and prediction test) 
was not significant. 

The counselors’ mean performance on the situational 
test was significantly superior to the performance of the 
noncounselors. However, there was no significant differ- 
ence in the performance of the two groups on the predic- 


tion test. 


Since the four students’ profiles had been selected on 
the basis of having different high value scales, it was 
hypothesized that any stereotyping on the part of the sub- 
jects would reduce the accuracy in their predictions. 
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However, the estimate of stereotyping was positively re- 
lated to predictive accuracy, suggesting that the more con- 
servative subjects predicted with greater accuracy. 

In view of the above findings, it was concluded that the 
situational test approach can be of use in assessing empa- 
thy. The lack of correlation between the two tests of empa- 
thy shed some doubt on the usefulness and/or appropriate- 
ness of the prediction approach in assessing empathy. | 

103 pages. $2.00. Mic 58-4729 


AN INVESTIGATION OF 
ORGANIZATIONAL EFFECTIVENESS 
IN AN INDUSTRIAL SETTING 


(Publication No. 24,245) 


Robert S. Beare, Ph.D. 
Michigan State University, 1957 


The purpose of this investigation was defined as an 
attempt to determine the relationships between supervisory 
practices and criteria of organizational effectiveness in an 
industrial setting. | 

Methodology. A questionnaire was developed which 
consisted of 19 dimensions referring to a variety of super- 
visory practices. The dimensions were designated as 
“seneral” or “specific,” depending upon whether they were 
adapted from a previous investigation or were constructed 
specifically for this study, respectively. 

The questionnaire was administered to a random sample 
of 296 subordinates of foremen in an automotive assembly 
plant, under conditions designed to assure the respondents 
of anonymity. The responses were averaged to provide 
dimension scores for the 82 foremen constituting the sam- 
ple. 

A total of 19 criteria of organizational effectiveness 
were factor analyzed. The resulting four factors were 
identified as Superiors’ Evaluation, Physical Welfare of 
Subordinates, Labor Relations, and Satisfaction of Subor- 
dinates. Factor scores were determined for each foreman. 

Dimension scores and factor scores were correlated 
utilizing epsilon and product moment techniques. Tests of 
linearity and significance were applied to the obtained 
coefficients. General and specific dimensions were com- 
pared in terms of their relationships to the criteria. 

The investigator posited the hypotheses that 





(1) there are no statistically significant relationships be- 
tween supervisory practices and criteria of organizational 
effectiveness, and 


(2) there are no statistically significant differences be- 
tween relationships of general and specific dimensions of 
supervisory practices to criteria of organizational effec- 
tiveness. 


The Findings. Only two statistically significant coef- 
ficients of correlation were obtained between the dimen- 
sions and three of the criterion factors. A total of 15 
dimensions were found to be significantly correlated, in a 
linear fashion, with the criterion factor, Satisfaction of 
Subordinates. There was no statistically significant differ- 
ence betweenthe median correlation coefficients of general 
and specific dimensions with this criterion factor. A 








refinement of this factor revealed that the obtained rela- 
tionships were mainly due to the influence of the variable, 
Subordinates’ Rating. 

Conclusions. The results of this investigation indicated 
that there was insufficient evidence to reject the original 
hypotheses. With respect to the latter of these, the evi- 
dence suggests that specific dimensions, constructed es- 
pecially for the exploration of problems in a given organi- 
zation, are as efficacious as dimensions adapted from 
other investigations. 

In terms of the first hypothesis, it would appear that 
the quality of supervisory practices is unrelated to many 
commonly accepted criteria of organizational effectiveness. 
Where such a relationship existed, as with Satisfaction of 
Subordinates, the nature of this relationship to differential 
employee performance, and thus to the ultimate criterion 
of organizational effectiveness could only be assumed. 

Recommendations. The investigator recommends that 
future investigations in this area be concentrated on solv- 
ing the problem of determining adequate criteria of group 
performance. Defining the function of a group and obtain- 
ing measures more directly related to it’s effectiveness 
would appear to be a more fertile field of inquiry. The 
results of such an investigation should provide more con- 
clusive evidence concerning the relationship of supervisory 
practices to organizational effectiveness. 

85 pages. $2.00. Mic 58-4730 








A STUDY OF THE EFFECTS 
OF INTERVIEWERS’ EXPECTATIONS 
UPON INTERVIEWING RESULTS 


(L. C. Card No. Mic 58-679) 


Charles Frederick Cannell, Ph.D. 
The Ohio State University, 1953. 


The dissertation is a study of the research interview 
as used in social science. Although the interview is one 
of the most widely used methods of collecting data, there 
is little research on methods. A body of data does exist 
indicating that the interview is an unreliable method of 
collecting data. There is, however, almost no research 
literature on factors causing unreliability. A committee 
of the Social Science Research Council investigating the 
pre-election polls after the 1948 Presidential eléction 
wrote: 

“Our inability to evaluate the combined effect of field 
operations as potential sources of error is mainly due to 
the sad state of our basic knowledge of what really goes 
on in the interviewing process. Field operations proceed 
largely by rule of thumb, by the experience of people who 
have been interviewed--there is no proven knowledge of 
what is correct procedure. Responsibility for lack of 
basic knowledge in this field must be laid at the doorsteps 
of pollsters and social scientists alike.”’ 

The existing studies on interviewing can be summarized 
as follows: 

Many studies show that data obtained by interviewers 
tend to be unreliable: that is, the results differ signifi- 


cantly from interviewer to interviewer. This finding is 


not unanimous and some researches do not show inter- 
viewer differences. There is some evidence that 
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differences between interviewers are not random but are 
biased in the direction of the interviewer’s own opinions 
or can be systematically correlated with some character- 
istics of the interviewer, such as race, socioeconomic 
group membership, etc.*»* Only a few studies shed any 
light on the mechanisms through which interview dif- 
ferences occur. One study by Shapiro and Eberhart’ 
indicates that differences are due to differences in the 
particular techniques used by the interviewer. 

The need is for studies which will show some of the 
determinants or interviewer effect.* An analysis of the 
interview process shows the importance of interpersonal 
relations between the interviewer and the respondent as 
the most potential source of bias. This is substantiated 
by the emperical findings of those who have observed inter- 
viewers in action.° 

The present research was designed to test some spe- 
cific hypotheses related to some potential sources of inter- 
viewer effect through the interpersonal relationships in 
the interview: 

Hypothesis I. Interviewers will obtain results which 
vary from other interviewers in the direction which they 
expect the results to vary. 

Hypothesis II. The effects of interviewers’ expectations 
will be more pronounced on certain types of questions 
where the interviewers are more active in obtaining a re- 
sponse than in those where the interviewers’ participation 
is less. 

Hypothesis HI. The effects of expectations will be 
more pronounced among interviewers who have been less 
successful in assimilating accepted interviewing tech- 
niques then among interviewers who are rated as good 
interviewers. 

These hypotheses were tested as part of a more exten- 
sive study in a large automobile plant. Only the methodo- 
logical section of the study is reported here. Seventeen 
interviewers were trained intensively in non-directive 
interviewing methods. Each then interviewed a random 
sample of employees of the plant. In all 462 intensive 
personal interviews were taken. These interviews aver- 
aged 1 1/2 hours in length and were taken in the respond- 
ents’ homes. In general open or discussion type questions 
were used. 

Prior to the interviewing each interviewer was given a 
questionnaire and was asked to report in statistical form 
how he expected his respondents to answer certain ques- 
tions. A number of the questions concerned management 
and union relations. Another questionnaire was given to 
ascertain the interviewers’ attitudes toward unionism. 

After all interviewing was completed the expectations 
questions were given again to ascertain whether expecta- 
tions had shifted during the interviewing period. The anal- 
ysis of the expectations before and after interviewing for 
the interviewers as a group did not show statistically 
significant shifts on most questions. Of the 14 expectation 
questions which were used 6 showed significantly high 
correlaticns for interviewers between the pre- and post- 
expectations. In general, interviewers tended to maintain 
their position in the group from pre- to post-expectations. 
No clear patterns were discerned which would characterize 
the interviewers who shifted most in terms of experience. 

Interviewers’ attitudes toward unionism showed a rela- 
tionship with their expectations. The high pro-union group, 
for example, expected respondents to be more critical of 








management than did other interviewers. This relation- 
ship was not high but did exist to a significant degree. 

To study the relationship between expectations and 
interviewing results the expectation scores for each inter- 
viewer were compared with the results of his interviews. 
The correlations between the results which interviewers 
expected their respondents to give and the responses which 
were actually given were low for nearly all questions. One 
can conclude that the interviewers’ expectations (as meas- 
ured here) did not lead to interview results which were 
related to these expectations. 

A further test was made to determine whether inter- 
view results varied from interviewer to interviewer with 
greater than chance expectancy. X’ or F tests were used. 
On the 13 questions tested one was significant at the 5 per 
cent level of confidence and 1 at the 1 per cent level. With 
the exception of these two questions the interview results 
did not vary significantly from interviewer to interviewer. 

Since the number of interviews taken by each inter- 
viewer was relatively small (from 17 to 35), it was felt 
that meaningful groupings of interviewers would provide 
a more sensitive test of differences between interviewers 
having different characteristics. The first grouping was 
made on the basis of expectation scores. Interviewers 
who expected their respondents to give the most favorable 
responses to a question were compared with those who 
expected the most unfavorable responses. On the 11 ques- 
tions tested only two showed significant results. Of these 
one was in the expected direction (most favorable expecta- 
tion showed most favorable interview results) and the 
other was in the opposite direction. 

Another grouping of interviewers was made on the 
basis of ability as interviewers. These groupings were 
based on ratings of each interviewer by persons who super- 
vised the interviewers’ work. Three ability groups were 
compared on 11 questions. Two questions showed the 
groups to have obtained statistically significant differences. 
A third grouping was made of interviewers who showed 
most pro-union attitudes and of those who showed the 
least. None of the questions tested by this grouping showed 
significant differences. In general, then, the grouping of 
interviewers tends to substantiate the earlier finding that 
interviewer differences were not present to any significant 
extent. | 

Another investigation was made to see whether inter- 
viewer differences were more prcnounced on some types 
of questions than on others. Most of the questions used as 
the basis for the interviewers in the study were the “open” 
or discussion type which could not be answered by a single 
word. With such a question the interviewer must use 
various techniques to stimulate the respondent to give a 
complete response. It is in the probing or stimulating 
activities of the interviewer that there is likelihood of 
changing or biasing the response. 

Many of the questions were concerned with personal 
attitudes: how the respondent felt, why he felt as he did, 
etc. Such questions were concerned with his attitudes 
toward his job, his supervisor, the union, his pay, etc. 

A second type of question was concerned with less 
personal matters. Often these were more theoretical or 
abstract and required the respondent to make generaliza- 
tions which in all probability he had never previously 
thought through. A third type of question was more objec- 
tive or factual. Such questions asked the respondent for 
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a reportor description of a behavior or a statistic. These 
included such items as income, age, education, and job 
description. 

All questions on the questionnaire were classified ac- 
cording to one of these three types. Several of each type 
were selected to see whether interviewer differences were 
more pronounced for some types than for others. The 
selection included 12 attitudinal questions, 11 impersonal 
and 8 objective. The results of the different interviewers 
were compared with the use of an X’ or F test. 

Of the 12 attitudinal questions 1 showed statistically 
significant results. Of the 11 impersonal, 5 showed statis- 
tically significant results. Of the 11 impersonal, 5 showed 
significant results: 2 at the 1 per cent level and 3 at the 
2 per cent level. Of the 8 objective questions 1 was signif- 
icant at the 1 per cent level. On the basis of this analysis, 
the personal attitude and objective, factual questions were 
found to be relatively free from differences while nearly 
half of the impersonal or abstract questions showed signif- 
icant differences between interviewers. In an attempt to 
isolate the interviewers who obtained divergent results, 
various tests were made of those questions which showed 
differences. There appeared to be no interviewer or group 
of interviewers who consistently was divergent. Thus no 
relationship was discovered between the characteristics 
of interviewers and the divergent results. Reading the 
interviews of these interviewers also failed to show errors 
in probing or suggesting which might account for the dif- 
ferences. Thus it was not possible in this research to 
trace down the cause of the interviewer differences. One 
can speculate that in reporting personal attitudes or facts 
the subleties and minor variations of the interviewers’ 
techniques do not result in bias, probably because the 
respondent has relatively well-formulated responses. In 
abstract questions responses are not well-formulated and 
any minor change in the interviewers’ techniques may 
change or bias the responses. 

To summarize these findings: The study found that in- 
terviewers’ personal expectations or attitudes did not effect 
the results of interviews which they took. In general, few 
differences between interviewers were found. The most 
significant finding is that interviewer differences were 
more likely to be related to the type of subject matter 
which was being investigated than to expectations. Such 
results are encouraging to the researcher who collects data 
by means of personal interviews. Many studies in the past 
have shown that interviewer differences are present in large 
degree and that these differences are related to the inter- 
viewers’ own attitudes. One can conclude that these differ- 
ences are not inherent in the interview technique and can be 
largely overcome by adequate interviewing techniques and 
careful training of interviewers. 164 pages. $2.15. 
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A COMPARATIVE STUDY OF 
DIAGNOSTIC PROFILES DERIVED FROM 
FORCED-CHOICE AND OTHER RATING FORMS 


(L. C. Card No. Mic 58-513) 


Don James Cosgrove, Ph.D. 
The Ohio State University, 1957 


The study was intended to show how diagnostic profiles 
can be derived from a forced-choice rating form. Further, 
the plan was to compare such profiles with profiles ob- 
tained from a descriptive check-list rating form and a 
combination form containing elements of both. 

Two hundred phrases descriptive of teacher behavior 
were sorted into five sub-areas of teacher performance. 
The 150 phrases on which there was most agreement were 
administered in check-list form to one hundred students, 
who assigned applicability values to them in reference to 
particular teachers. 

Responses provided data for calculating preference 
indices, discrimination indices, and intercorrelations be- 
tween sub-area scores. One sub-area was dropped be- 
cause of overlap. The correlation matrix of the remaining 
sub-areas was factor-analyzZed into a general, two sub- 
general, and four specific factors. Factor loadings of each 
phrase on each specific factor were computed. : 

The rating form of the forced-choice type (in the study, 
the “descriptive ranking form”) was composed of ten sets 
of four phrases each. The phrases within each set were 
equated as closely as possible on preference indices, 
discrimination indices, and loadings on the general factor. 
Each phrase had a substantial loading on a different one 
of the specific factors representing sub-areas of teacher 
performance. The rater’s task was to rank phrases within 
each set as they applied to his instructor. Total ranks for 
phrases of each sub-area provided scores to be presented 
in profile form. 

The descriptive check-list form was composed of the 
same phrases as the ranking form, but they were pre- 
sented individually, the rater assigning a value to each as 
it applied to his instructor. Profile scores were computed. 

The combination form embodied parts of the other two 
forms and also provided diagnostic profiles. 

The forms were used by three hundred fifty-eight col- 
lege students rating eight instructors in twelve sections of 
the same course. The instructors rated themselves on 
the ranking form and the check list. 

Comparison of profiles was made primarily on a reli- 
ability basis, that is, interrater agreement on the three 
forms. Cattell’s “shape correlation coefficient” and “co- 
efficient of pattern similarity” (shape and level) were first 
used as measures of profile similarity. The only signifi- 
cant difference found was in coefficients of pattern simi- 
larity showing interrater agreement to be higher (1 per 
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cent level of significance) on the descriptive ranking form 
than on the combination form. There were no significant 
differences between student-student and instructor-student 
agreement on the ranking form or the check list. 

Raw scores were used to compute product-moment 
correlations for profile shape alone. No significant differ- 
ences were found in inter-student agreement between the 
three forms. A difference (5 per cent level) was indicated 
between student-student agreement and student-instructor 
agreement on the ranking form and the check list. 

The five sets of ratings were intercorrelated, and the 
resulting matrix was factor-analyzed. High loadings on a 
general factor resulted for all types of rating. The load- 
ings on a general factor resulted for all types of rating. 
The loadings seemed to indicate that students agreed more 
among themselves on the descriptive ranking form and 
instructors agreed more on the check-list form. 

The study has provided further evidence that the forced- 
choice technique can be modified for guidance purposes. 

It appears that factorization of behavioral phrases might 
increase the utility of various rating forms. 

Reliabilities based on profile similarity were at least 
as high for the forced-choice form as for the others. All 
ratings based on the factorization of phrases agreed rather 
highly with one another in the shape of resulting diagnostic 
profiles. 98 pages. $2.00. 


BINOCULAR RIVALRY, PERCEPTUAL CLOSURE, 
AND INTELLIGENCE TEST PERFORMANCE 


(L. C. Card No. Mic 58-514) 


Kenneth Jones Crain, Ph.D. 
The Ohio State University, 1957 


In several previous studies by the writer, the rate of 
binocular rivalry was found to be directly related to point- 
hour ratio and performance on the Ohio State Psychological 
Examination, the Progressive Matrices Intelligence Test, 
and the Wechsler- Bellevue Intelligence Scale for Adults. 

The problem of the present investigation was to deter- 
mine whether binocular rivalry bears a relationship to 
performance on tests of perceptual closure. On the basis 
of Thurstone’s suggestion that this might be the case, and 
since the Performance Scale of the Wechsler-Bellevue 
contains tests involving the closure factor, the hypothesis 
presented itself that rivalry may be related to intelligence 
through the mediation of performance on such tests as in- 
volve this factor. If a relationship was obtained between 
binocular rivalry and perceptual closure, then the problem 
was that of determining whether rivalry functions as a 
visual skill, influential in and of itself, in effecting improve- 
ment in performance on tests of closure when an increase 
in its rate is achieved through training. 

Seventy undergraduate college students were selected 
whose rivalry rates were below 11 or above 14 cycles per 
minute. The subjects were divided into three groups on 
the basis of their rivalry rates. One group (High Rivalry 
group) consisted of subjects whose rates were 15 cycles 
per minute or above. The other two groups (Low Control 
and Low Training groups) consisted of subjects whose 
rates were 10 cycles per minute or less, the subjects being 
arbitrarily placed in the one or the other group. The Low 





Training subjects were given special training in an attempt 
to increase their rates of rivalry. The tests of perceptual 
closure administered were the Gottschaldt Figures Test 
and the Street Gestalt Completion Test. 

No relationship whatever was found between binocular 
rivalry and performance on the tests of perceptual closure. 
As a result of this finding, it was thought that further anal- 
ysis of the results of the writer’s previous investigation 
involving binocular rivalry and performance on the Wechs- 
ler-Bellevue Intelligence Test might prove fruitful. In 
that study, it was found that the relation between the Full 
Scale IQ and rivalry was primarily a reflection of that 
between the Performance Scale IQ and rivalry. The ques- 
tion now was, if rivalry is not related to tests of closure 
in general, can it be related to any subtest or subtests in 
so strong a manner that at least its obtained relation to 
the Performance Scale IQ could be explained as primarily 
a reflection of such a relationship? It was found that this 
was not the case. Tests were made of the significance of 
difference between the mean rivalry rates of the high and 
low halves of the distribution with respect to performance 
on each subtest, and not one of the differences was large 
enough to be significant. It was concluded that binocular 
rivalry was not related to the Performance Scale IQ, 
through the mediation of some stronger relationship to 
certain specific subtests, but rather to performance on 
the total scale as a unit. 

On the basis of all the research presented, it is con- 
cluded that rivalry is a phenomenon which, in its relation 
to intelligence, is of general scope, and that it could hardly 
function in this regard as a visual “skill.” A thorough 
analysis of the rivalry phenomenon was then made, and a 
general theory of its nature and physiological correlates 
was presented. The suggestion was made that binocular 
rivalry and intelligence are related in that both are reflec- 
tions of the same brain processes. 89 pages. $2.00. 


A STUDY OF THE AGREEMENT OF 
INTROVERSION-EXTROVERSION FACTORS AS 
DEFINED BY VARIOUS FACTOR ANALYSTS 


(Publication No. 25,018) 


Elsie Jenoise Dotson, Ph.D. 
University of Kentucky, 1951 


This study was undertaken to ascertain, through factor 
analysis, the extent to which apparently similar trait meas- 
ures from different standardized tests were actually sim- 
ilar, and to discover the nature of this similarity. It was 
decided to limit this study to that area of personality 
called introversion-extroversion, and to include only those 
traits which have been isolated by means of factor analysis. 

Twenty personality scales were included in this study, 
representing the findings of five different analysts. Six of 
these scales were taken from Cattell’s Sixteen Factor 
Personality Questionnaire; they were Cyclothymia versus 
Schizothymia, Emotional Stability versus General Neurot- 
icism, Ascendance versus Submission, Surgency versus 
Desurgency, Adventurous Cyclothymia versus Inherent 
withdrawn Schizothymia and Paranoid Schizothymia versus 
Trustful Accessibility. The following three scales from 
Heston’s Personal Adjustment Inventory were included: 
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Analytical Thinking, Sociability and Emotional Stability. 
North’s Revision of the C and R Scales from Guilford’s An 
Inventory of Factors STDCR were included, Cycloid Dispo- 
sition and Rhathymia. Two factors isolated by Flanagan 
from the Bernreuter Personality Inventory were included, 
Self Confidence and Sociability. Also included was the 
Complete Thurstone Temperament Schedule: Active, Vig- 
orous, Impulsive, Dominant, Stable, Sociable, and Reflec- 
tive. 

These twenty questionnaire variables were given to 143 
college students enrolled in the introductory course of 
psychology at Western State College in Bowling Green, 
Kentucky. 

Intercorrelations among ail 20 variables were computed 
and the resulting correlation matrix was factored according 
to Thurstones complete centroid method, resulting in the 
extraction of five common factors. The five factors re- 
vealed by this analysis were as follows: Factor I was pri- 
marily a composite of the scales of sociability and impul- 
Ssivity or Rhathymia; Factor Il was largely characterized 
by scales dealing with emotional stability and freedom from 
neurotic symptoms, the three scales making major contri- 
bution to Factor III were the C Scale from North’s study 
and the two Flanagan scales from the Bernreuter; Factor 
IV received its heaviest contributions from the two scales 
measuring a liking for thinking; and Factor V was com- 
prised largely of scales containing questions dealing with 
_ inclinations toward physical activity. These five common 
factors accounted for fifty-six per cent of the variance in 
this correlational matrix. The remaining forty-four per 
cent can be attributed to specific factors or error variance 
in the scales. 

None of the factors found in this study is novel; each of 
them, or factors similar to them, have been previously 
identified by other investigators. These results serve to 
validate the findings of other investigators by showing 
agreement among the various scales purporting to meas- 
ure the same or similar traits. Also by determining the 
extent of common variation in each of these scales the 
purest measure from among them can be detected. Some 
of the scales in this battery were found to have Little in 
common with the other scales and further study is needed 
to determine whether they involve reliable specific factors 
or whether they have a large per cent of error variance. 
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AN EXPLORATORY STUDY OF 
HALO EFFECT IN RATING 


(Publication No. 25,440) 


Donald Lindsay Grant, Ph.D. 
The Ohio State University, 1952 


The purpose of the dissertation was to gaina better _ 
understanding of halo effect in rating. Two aspects of the 
problem were investigated, namely: 


1. What are the correlates of halo effect? 


2. What is the effect of the halo error on the predic- 
tion of a rating criterion? 


The study was made of halo effect in a sample of rat- 
ings. In order to isolate halo effect in these ratings, a 
measure of halo effect was developed. Hypotheses were 
formulated regarding the relationships of nine selected 
variables to halo effect. Tests were then made to ascer- 
tain the significance of the relationships to the measure 
of halo effect. 

The ratings were then divided into two groups. One 
group demonstrated a high degree of halo effect, the other 
group a lower degree. Several selected measures of apti- 
tude and personality were separately correlated with the 
overall rating scores for the two groups. The correlations 
were compared in order to determine what effect the halo 
error had had upon them. 


Nature of Halo Effect 

Halo effect results from the failure of a rater to dis- 
criminate between the traits of the person he is rating. 
It is recognized from the existence of high positive inter- 
correlations between the items in the rating scale. Halo 
effect represents a constant error in rating, and lowers 
the validity of the ratings. 

Halo effect was probably first noted by Wells (1). 
The phenomenon was given its name by Thorndike (2). 
Few attempts have been made to determine the magnitude 
of halo effect. None have been made to determine the 
magnitude of halo effect in individual ratings. Conse- 
quently, very little exact knowledge of the correlates of 
halo effect or of the effects of halo on predicting a rating 
criterion is available. 


Data Studied 

The sample of ratings in which the halo error was 
investigated were ratings made by the supervisors of 110 
men in The Prudential Insurance Company, Newark, New 
Jersey. The men were candidates for vacancies in the 
Personnel Division of the Company. The supervisors 
rated each candidate on his potential for the positions in 
which there were vacancies. 

The ratings were made on an assignment-type rating 
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scale. The assignment scale is similar in form to the 
conventional graphic-type rating scale. The assignments 
describe job requirements, however, rather than traits or 
personal characteristics of the ratees. An example of 
one of the eighteen assignments in the scale used by the 
supervisors in making their ratings is presented below: 


Assignment #1: 


One requiring him to act on his own responsibility 
in the absence of instructions. 


I would: 


be enthusiastic about having him. 





be pleased to have him. 





be satisfied to have him. 





accept him with reservations. 





be reluctant to have him. 





not want him. 





The rating process was supervised by representatives 
of the Personnel Division, who sat down with the raters 
while they rated. These representatives recorded com- 
ments made by the raters. The recorded comments were 
included in the data studied. 

In addition to the ratings and the comments of the 
raters, the following additional information on the candi- 
dates was included in the analysis: 


1. Scores on five aptitude and personality tests, namely: 
a. Vocabulary Test (synonym items) 
b. Arithmetic Test (arithmetic reasoning items) 


c. Personnel Relations Test (attitudes toward deal- 
ing with people) 


d. Guilford-Martin Personnel Inventory (3) 
e. Allport-Vernon Study of Values (4) 
2. Personal information, including: 
a. Education (years beyond high school) 
b. Nature of work 


c. Salary classification 


Development of a Measure of Halo Effect 

A measure of halo effect should indicate how well the 
rater discriminated between the traits of the person rated. 
It is customary to consider the items in a rating scale as 
measures of individual traits. The items in a rating scale 
are not usually perceived by the raters, however, as inde- 
pendent traits. Numerous factor analysis studies have 
indicated that the number of traits measured by a particu- 
lar rating scale is considerably less then the number of 
items in the scale. Consequently, it was decided to use 
factor analysis methods to determine how the supervisors 
had defined the traits measured by the assignment rating 
scale. A measure was then developed for each rating to 
determine how well the rater had discriminated between 
the traits of the candidate, the traits having been deter- 
mined by the results of the factor analysis. 

Each of the eighteen assignments was intercorrelated 





by a method developed by Toops (5). All of the inter- 
correlations were positive, and generally high. An aver- 
age correlation of .55 was computed. These results sug- 
gested the presence of halo effect in the ratings. 

Factor analysis methods were applied to the intercor- 
relations of the assignments. The Thurstone centroid 
method (6) yielded five factors. A general factor was ob- 
tained by rotating an additional factor, having zero load- 
ings initially, with the five factors. The latter were ro- 
tated to orthogonal simple structure. 

The general factor was named halo effect. It accounted 
for different proportions of the variances of the assign- 
ments (19 to 62 per cent). The results suggest that the 
items in a rating scale are in themselves an influence in 
determining the magnitude of halo effect. 

Interpretation of the common factors was aided by the 
results of a content analysis of the raters’ comments. 
The five factors were named as follows: 





1. Intellectual qualifications 





2. Performance in dealing with pressures from others 





. Understanding of and performance in dealing with 
people 








. Performance in handling emergency situations 





. Acceptance of responsibility in the absence of in- 
structions 








Using a method developed by Wherry (7), the overall 
rating score (the sum of the assignment scores for each 
ratee) was extended onto the factor matrix. The propor- 
tion of the variance of the overall score accounted for by 
the halo effect factor was 16 per cent. Approximately 60 
per cent of the variance of the overall score was accounted 
for by four of the five common factors described above. 

For each rating an index was developed of how well the 
rater had discriminated between the four common factors 
having significant loadings on the overall score. The 
measure developed was one of between-factor variance. 

Using a multiple regression approach, the Kelly-Salis- 
bury Iterative Method (8), factor scores were obtained. 
The variance of the factor scores for each rating was then 
computed. These values, coded 0 through 9, were the de- 
sired indices of discrimination. 

The distribution of the scores thus obtained was then 
tabulated. It was highly skewed, the direction of skew 
suggesting that for the sample of ratings the raters had 
generally made little discrimination between the traits 
measured by the assignment rating scale. 





Tests of Hypotheses Regarding the Relationships of Several 
Selected Variables to Halo Effect 

Hypotheses regarding the relationships of nine selected 
variables to the measure of halo effect were formulated. 
With one exception, the hypotheses were evaluated by 
means of the chi square test. The analysis of variance 
was used to evaluate the one exception. In each instance 
the null hypothesis was rejected if the 5 per cent level of 
significance, or greater, was obtained. 

The variables investigated were: 


1. Leniency of rating (measured by the overall rating 
score) 


2. Number of assignments commented on (For 32 of 
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the ratings, the raters had commented on all 18 of 
the assignments; for 55 of the ratings, from one to 
17 of the assignments were commented on; the 

raters offered no comments for 23 of the ratings.) 


. Clarity and relevance of the comments (measured 
by the proportions of comments judged clear and 
relevant) 


. Magnitude of the rating task (This variable was 
measured by the number of candidates rated by 
each supervisor. There were 42 raters; they rated 
from one to 11 candidates each.) 


. The influence of the representatives of the Person- 
nel Division, who supervised the ratings (evaluated 
by the analysis of variance) 


. Length of acquaintance between the candidates and 
the raters (measured by the lengths of parallel 
service in the same organization, Department or 
Division, of the Company) 


. Status of the ratees (measured by the salary classi- 
fication of each of the candidates) 


. Education of the candidates (the number of years of 
formal education beyond high school) 


. Nature of the work done by the candidates (It was 
thought that candidates having supervisory respon- 
sibilities were doing work of greater similarity to 
that for which they were being rated than were those 
candidates whose work was of a primarily technical 
nature. It was considered possible that the raters 
would commit less halo error in rating the former 
than they would in rating the latter.) 


Only two of the nine variables investigated bore signif- 
icant relationships to the measure of halo effect. One, the 
measure of rating leniency, had a highly significant rela- 
tionship. Ratings with the higher overall scores tended to 
make the least discrimination between traits. This finding 
suggested the possibility of interaction between the leni- 
ency and halo errors. The interpretation was proposed 
that when a rater had a set to rate the candidate high, he 
tended to disregard trait differences and to consider the 
candidate as having equal potential for all, or most all, of 
the assignments. 

The evidence with regard to the significance of the 
relationship of the number of assignments commented on 
to the measure of halo effect was somewhat ambiguous. 
The relationship was low, and of borderline significance. 
The results do indicate, however, that raters commenting 
on all 18 of the assignments tended to make less halo 
error than those commenting on none of the assignments. 
The interpretation was proposed that the raters comment- 
ing.on all of the assignments were better motivated to 
follow the instructions, which requested that the rater 
treat each assignment separately. It was also suggested 
that if supervision of ratings is to be successful, it must 
be complete. Those doing the supervising must require 
some explanation for each item rated. 

The absence of significant relationships between the 
measure of halo effect and such variables as the magnitude 
of the rating task, length of acquaintance between the rater 
and the candidate, the status of the candidate, education of 
the candidate, and the nature of the candidate’s work sug- 
gested that factors not immediately influencing the attitude 





or set of the rater had little or no effect on whether the 
rater discriminated or failed to discriminate between the 
traits of the ratee. This interpretation implies that only 
those factors having a direct influence upon the attitude of 
the rater, such as training in rating procedures or super- 
vision of the ratings, will markedly affect his performance. 
Because of the variation in the number of candidates 
rated by each rater, it was not possible to test a hypothesis 
regarding the relationship of the rater himself to the meas- 
ure of halo effect. A distribution was made, however, of 
each rater’s halo effect scores. The ranges of scores for 
some of the raters was as great as the range of mean halo 
effect scores for all of the raters. This finding, though 
not conclusive, suggested that interaction between the 
rater and the candidate was a factor in determining how 
well the supervisor discriminated between the traits of 
his subordinate. A need for discovering factors in the 
relationships between raters and ratee that directly influ- 
ence the set or attitude of the rater was suggested. 


Effect of the Halo Error on Prediction 

In addition to investigating correlates of halo effect, 
the effect of halo on predicting a rating criterion was 
studied. 

Ratings are frequently employed as criteria in test 
selection research. Because halo effezt represents a con- 
stant error in rating, it will appear in a rating criterion 
as an error component. This fact raises two questions: 


1. Will halo effect tend to reduce the relationships 
between the selectors used and a rating criterion? 


. Will halo effect permit illogical relationships be- 
tween the selectors used and a rating criterion to 
occur? 


In order to obtain answers to these questions, the super- 
visors’ ratings were treated as a performance criterion, 
and the tests administered the candidates were employed 
as selectors. 

The first step was to obtain the correlations between 
the twelve aptitude and personality measures and the cri- 
terion, and the interrelationships between the selectors. 
This was done by the method developed by Toops (5). 
Then, using the Wherry Test Selection Method (9), the 
best combination of measures for predicting the criterion 
was determined. Six of the selectors were so selected 
and a shrunken multiple correlation was computed. 

Using the halo effect indices as a guide, the sample of 
110 ratings was divided into two groups. One group had 
scores indicating ahigh degree of halo effect inthe ratings 
(47 ratings). The other group had a lower degree of halo 
effect (62 ratings). The six measures selected by the 
Wherry Test Selection Method (9) were separately corre- 
lated with the two groups of ratings. In addition, a shrunken 
multiple correlation between the selectors and the ratings 
which demonstrated a lesser degree of halo effect was 
computed. 

The obtained correlations were inspected and analyzed. 
Comparisons were made between the validity coefficients 
of the two halo effect groups. No statistically significant 
differences were observed. The multiple correlation of 
the six selected measures with the rating criterion did 
gain, however, by dropping the high degree of halo effect 
ratings from the criterion sample. It was not established 
that the gain, from .466 to .586, was greater than would be 
expected by chance. 
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A conclusive answer to the first question posed was 
therefore not obtained. The results did indicate, however, 
that in the sample studied halo effect reduced the predic- 
tive efficiency of the combination of selectors. 

The data also gave a suggestive, though not conclusive, 
answer to the second question. The magnitude of the cor- 
relation of one of the selectors with the criterion dropped 
when the high degree of halo effect ratings were omitted 
from the sample. This selector was also significantly 
related to the ratings of the high degree of halo effect 
group, but not to those of the lower degree group. In addi- 
tion, it was the only selector to have, when extended onto 
the factor matrix by the Wherry (7) method, a significant 
loading on the halo effect factor. If it can be assumed that 
the relationship of this particular selector with the rating 
criterion was illogical, then it can be concluded that halo 
effect in the ratings did permit an illogical relationship to 
occur. 
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FACTORS INVOLVED IN SUCCESS 
IN PROFESSIONAL CAREERS 


(L. C. Card No. Mic 58-547) 


Edwin Clark Lewis, Ph.D. 
The Ohio State University, 1957 


Although in recent years increased attention has been 
paid to the special problems of the gifted, emphasis has 
been more on the inherent aspect of superior ability than 
on environmental factors which influence its development. 
However, owing to the need for an increased supply of 
scientific manpower in this country at the present time, 





the importance of obtaining knowledge of environmental 
factors influential in the development and utilization of 
abilities is being recognized, and studies have been made 
with this in mind. Most of them, however, suffer from 
two serious limitations: the failure to compare various 
groups under various conditions so that a broader per- 
spective may be obtained, and reliance on records and 
quantitative data to the neglect of special qualitative in- 
formation important in individual cases. 

The present investigation sought to meet these prob- 
lems in two ways. Three groups of superior individuals 
were used, so that influential factors found might be com- 
pared among them. These groups included (1) those in- 
dividuals who had received the Ph.D. in psychology from 
Ohio State University prior to 1947; (2) the psychologists 
in Volume IV of A History of Psychology in Autobiography; 
and (3) the scientists appearing in Cox’s Early Mental 
Traits of Three Hundred Geniuses. In addition, certain 
of the psychology faculty at Ohio State contributed infor- 
mation about important factors in the education and early 
careers of the members of the Ohio State group and rat- 
ings concerning their present status in the field. 

The most prominent individuals in this group were 
differentiated from the least prominent by four criteria: 
publications, participation in conventions, positions of 
importance, and ratings of status. These two groups were 
then compared on a number of different characteristics to 
determine in what respects they differed significantly. It 
was found that the most prominent had completed their 
formal education at an earlier age, had entered positions 
which provided greater opportunities after their doctorates, 
and had begun to publish earlier in their careers. The in- 
formation concerning the individuals in the other two 
sources substantiated these general conclusions. 

‘The qualitative information obtained from the faculty 
concerning the members of the Ohio State group was then 
compared with that concerning the individuals listed in 
the other sources: the psychologists in Psychology in 
Autobiography and Cox’s scientists. Factors found to be 
important as a result of this analysis included personal 
relationships with faculty members, the utilization of 
early interests, and flexibility in education. 

On the basis of these findings, suggestions can be of- 
fered as to ways in which this country’s intellectual re- 
sources might be better utilized. First, more attention 
should be given to the early discovery of individuals with 
high ability. Second, these individuals should be given 
financial aid, when needed, so that they can obtain educa- 
tion commensurate with their abilities. Third, their edu- 
cation should be facilitated in other ways, possibly by 
providing for reduced time and greater flexibility in the 
programs. Finally, the encouragement of interests in 
addition to those in the major field, provisions for broader 
personal contacts with faculty members, and increased 
awareness of opportunities in various kinds of positions 
may help students to realize their potentials. 

108 pages. $2.00. 
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AN ATTEMPT TO CHECK AND EXTEND 
THE ETHNOCENTRISM-RIGIDITY HYPOTHESIS 


(L. C. Card No. Mic 58-699) 


John Francis Michael, Ph.D. 
The Ohio State University, 1952 


The dissertation is an attempt to check and extend the 
Ethnocentrism-Rigidity Hypothesis of Rokeach. He hy- 
pothesized that “the rigidity inherent in the ethnocentric 
person’s solution of social problems is not an isolated 
phenomenon within the personality but is rather an aspect 
of a general rigidity factor which will also manifest itself 
in the solution of any problem, be it social or non-social 
in nature.” 

Rokeach’s hypothesis was checked on the basis of a 
more specifically stated hypothesis designated as Hypoth- 
esis One, which is as follows: When solving social prob- 
lems, ethnocentric individuals or those individuals dis - 
blayinga greater degree of cognitive rigidity,as compared 
with individuals of lesser cognitive rigidity, also will dis- 
play more rigidity in solving non-social problems. 

The extension of the Ethnocentrism- Rigidity Hypothesis 
consisted of four phases. Phase one involved the addition 
of positive items to the negative ones used hitherto in the 
measurement of ethnocentrism. Phase two consisted of a 
consideration of other rigidity measures and involved 
Hypothesis Two, which is as follows: Individuals display- 
ing cognitive rigidity will give evidence of a general rigid- 
ity factor which will be manifested ia various problem- 
solving or perceptual tests. 

Phase three involved the inclusion of items that reveal 
political-economic attitudes and the following Hypothesis 
Three: Individuals who are political-economic conserva - 
tives aré characterized by cognitive rigidity which also 
manifests itself in the solving of non-social problems. 
Phase four was an analysis of background variables such 
as religion and occupation of parent with reference to 
cognitive rigidity measures. This phase considered Hy- 
pothesis Four, which is as follows: Cognitive rigidity 
displayed by individuals in their solution of social, non- 
social, and perceptual tasks will be reflected in a common 
pattern of certain personal, cultural, and other character- 
istics. 

College students were given an attitude scale, the 
Luchins volume-measuring technique, the Gottschaldt 
Figures Test, the Group Rorschach, and the Necker Cube. 
The Ohio State Psychological Examination scores were 
already on record. The main statistical technique was 
correlational analysis. This was adopted because of arti- 
cles in the literature unfavorably criticizing the usual 
practice of dividing groups into those “high” and those 
“low” in prejudice on the basis of a score above or below 
the median for all the subjects involved. 

To check the Ethnocentrism-Rigidity Hypothesis ethno- 
centrism was measured by eight items, seven of which are 
identical to those in “Form 60” of the Frenkel-Brunswik, 
Levinson, and Sanford quéstionnaire. These items plus 
the other attitude scale items introduced later in the inves- 
tigation provided the social problem. The non-social 
problem was provided by the Luchins volume-measuring 
technique for the Einstellung effect. In this technique the 
subjects are presented with a series of arithmetic prob- 
lems which involve the manipulation of two or three con- 
tainers of various capacities in order to get a specified 





volume of water. Ten problems were given in all. The 
first five demanded manipulation of three containers to 
get the required volume of water. Four of the last five 
problems could be solved by using two or three containers 


and one demanded the use of only two containers. The 


first five problems were designed to develop a set (Ein- 
stellung) for the use of three containers. The second five 
problems were designed to test for the effect generated by 
the first five “set” problems. In solving the second five 
problems those individuals who persisted in using the long, 
three-container method instead of adopting the short, two- 
container method were considered to be more rigid. 

Rokeach reported a correlation of .23 between rigidity 
(measured by the same Luchins Technique) and ethnocen- 
trism. Our investigation resulted in the coefficient given 
in the following Table. 


TABLE 1 


EVALUATION OF OBTAINED PEARSON 
PRODUCT-MOMENT COEFFICIENT OF 
CORRELATION BETWEEN RIGIDITY 
AND ETHNOCENTRISM 


Coefficient of correlation: 14 

Size of sample: 293 
One-tail test: Significant at .01 level 
Two-tail test: Significant at .015 level 


Table I indicates that our findings confirmed the Ethno- 
centrism-Rigidity Hypothesis. : 

The first phase of the extension of the Ethnocentrism- 
Rigidity Hypothesis consisted of the addition of positive 
items to the attitude scale. Rokeach’s scale included only 
negative or ethnocentric items. This meant that the per- 
son who agreed with these items was prejudiced. This, 
however, could be just a manifestation of a tendency to 
agree and not a display of prejudice as suggested by work 
on response sets. Consequently, anti-ethnocentric or pos- 
itive items were developed. 

Since the negative items were contrasted with the pos- 
itive items in content, it was expected that the coefficient 
of correlation between ethnocentrism and anti-ethnocen- 
trism should be approximately -1.00. Instead, a correla- 
tion of -.35 was obtained. It appeared that the higher cor- 
relation was not obtained because it was suppressed by a 
possible response set. 

The second phase introduced other logical cognitive 
rigidity variables in addition to cognitive rigidity as gen- 
erated by the Luchins technique. These new variables 
were derived from scores on the Group Rorschach, the 
Gottschaldt Figures Test, the Necker Cube, and the Ohio 
State Psychological Examination. The inclusion of these 
additional cognitive rigidity measures was made in accord- 
ance with a general theory of rigidity. Rokeach contributed 
to this general theory of rigidity as applied to social atti- 
tudes and problem solving. He stated that individuals who 
behave rigidly are those who cannot tolerate delay of 
satisfaction of their needs, since such delays represent a 
threat to their egos. Such individuals have to react quickly 
and consequently they learn to reduce anxiety by respond- 
ing in a stereotyped or rigid way to both social and non- 
social problems. 

Our findings failed to support a cognitive rigidity- 
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ethnocentrism relationship extended over a greater rigidity 
area. Correlating these additional rigidity measures with 
ethnocentrism measures failed to establish any strong 
relationships. Such findings, however, did reinforce the 
suspicion that part at least of the cognitive rigidity-social 
attitude correlation was owing to the response set derived 
from the form of question wording used in the attitude 
scale. When these cognitive rigidity measures were inter- 
correlated so that the results could be viewed with refer- 
ence to a possible general rigidity factor, the pattern of 
intercorrelations obtained was such as to better justify a 
concept of general intelligence than one of cognitive rigidity. 

The third phase of the extension of the Ethnocentrism- 
Rigidity Hypothesis involved the consideration of political- 
economic attitudes in relation to cognitive rigidity. Using 
the same rationale and procedure followed in constructing 
the ethnocentric items, conservative and liberal political- 
economic items were developed. Among seventy-eight 
correlations computed between political-economic attitude 
measures and various cognitive rigidity measures, none 
of any significance was found except for a value of .19 
between the Ohio State Psychological Examination intelli- 
gence and disagreement with political-economic conserva- 
tive statements. 

The fourth and final phase attempted to extend Rokeach’s 
Hypothesis by showing that the cognitive rigidity expressed 
in solving tasks provided by an attitude scale, the Luchins 
Einstellung technique, the Necker Cube, the Gottschaldt 
Figures Test, and the Rorschach is associated with a 
certain pattern of background factors. These factors were 
age, sex, home county population, religion, religious mem- 
bership (degree of attendance), occupation of parent, and 
omission of name on attitude scale. It was expected that 
cognitive rigidity might be reflected in a definite pattern. 
On the basis of the literature it appeared impossible to 
definitely describe such a pattern because of contradictory 
findings. Our investigation likewise produced conflicting 
findings. For example, on one measure the older individ- 
ual scored highest in cognitive rigidity but on another 
measure the younger individual was more rigid. 

By way of summary four hypotheses were developed. 
Hypothesis One, a restatement of Rokeach’s Ethnocentrism- 
Rigidity Hypothesis, was substantiated at the .01 level. Our 
Pearson product-moment coefficient of correlation, how- 
ever, was only .14. Because of this low correlation, it 
was felt that there was no justification for the theoretical 
elaboration built upon Rokeach’s findings. Results of this 
investigation appeared to indicate that part of the cognitive 
rigidity-social attitude correlation can be accounted for in 
terms of a response set resulting from the item wording 
and also from a suggestibility-rigidity in taking attitude 
tests rather than from the attitudinal content per se. 

Study of the relationships between political-economic 
attitude measures and other cognitive rigidity measures 
provided no support for Hypothesis Two. Whereas analysis 
of the relationship between ethnocentric measures and 
perceptual test variables did provide some support, the 
findings were of such small magnitude as to discourage 
any theoretical elaboration. In addition, the pattern of 
intercorrelations between all the cognitive rigidity varia- 
bles excluding the attitude variables seemed to better 
support a general concept of intelligence than a less gen- 
eral one of cognitive rigidity. Furthermore, the pattern 
of intercorrelations just between the various Rorschach 











variables themselves could hardly be explained as being 
due to a concept of “cognitive rigidity.” 

With reference to Hypothesis Three, Pearson product- 
moment coefficients of correlation between cognitive rigid- 
ity and measures of political-economic conservatism and 
liberalism were not significant. As a result this hypoth- 
esis was rejected. 

Hypothesis Four referred to a pattern of personal, 
cultural, and other characteristics anticipated to be asso- 
ciated with cognitive rigidity. Of the six characteristics 
studied home county population failed to show a significant 
relationship with any cognitive rigidity variable. With 
reference to the other five characteristics, significant 
relationships with various cognitive rigidity measures 
were found. These relationships, however, did not develop 
into any definite pattern. One characteristic would distin- 
guish individuals with much cognitive rigidity, as deter- 
mined by the Luchins technique, and the very opposite 
characteristic might distinguish individuals assumed to 
be cognitively rigid, as measured by an attitude scale or 
some perceptual test score. This appeared to be further 
evidence for the general basic confusion in the literature 
about the best method of measuring rigidity and about 
whether or not rigid behavior on any designed task can be 
used as a measure of personality. This confusion must be 
the fundamental concern of future research in this area 
which produced the Ethnocentrism- Rigidity Hypothesis. 

161 pages. $2.15. 
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AN INVESTIGATION OF CRITERIA 
FOR CREATIVITY IN ENGINEERS 


(Publication No. 25,339) 


Thomas Barton Sprecher, Ph.D. 
University of Maryland, 1957 


Supervisor: Professor John W. Gustad 


Various criteria of creativity in engineering personnel 
in a large industrial organization were studied. One hun- 
dred and seven engineers were given a series of paper and 
pencil tests, and various ratings of the creativity of these 
men were obtained. 

The criteria were six in number: averaged ratings of 
the men as creative men, obtained from both supervisors 
and peers separately; number of patent disclosures in the 
past year; and the score achieved by each man on each of 
three brief, open-ended engineering problems, as rated by 
the peers. The latter, the performance criteria, were 
also used as predictors of the ratings of the men as crea- 
tive men. 

The predictors included factored tests which gave five 
scores on factors identified as Originality, Idea Fluency, 
Adaptive Flexibility, Associative Fluency, and Vocabulary. 
In addition, Biographical information on age, type of engi- 
neering degree, years of experience, years of employment 
at this company, and job title, were used. 

Both the peers and the supervisors were asked to use 
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their own meaning of the word creative in rating men and 
in rating answers. No definition of the word creative was 
given to them. However, immediately following their per- 
formance of the required rating, they were asked to give 
reasons why the men ranked highest differed from the 
men ranked lowest. This verbalized information was also 
obtained for the ratings of answers. 

An acceptable level of agreement between raters in 
rating men was achieved with correlations in the mid .80’s. 
The same level of agreement was achieved for raters in 
rating answers. The correlation between types of raters 
in rating men, averaged supervisor ratings to averaged 
peer ratings, was .64. 

Multiple correlations using the engineering problems 
and the factored tests as predictors of the ratings of men 
as creative men showed that the average ratings of the 
supervisors could be predicted with correlations in the 
low .30’s, significant at the .05 level. The average peer 
correlations could be predicted with correlations in the 
high .30’s, significant at the .01 level. Using the three 
engineering problems as criteria and only the factored 
tests as predictors, one of the problems was not predict- 
able; another had multiple correlations in the low .30’s, 
and the third had as its highest correlation .52. These 
latter performance criteria seem to hold the most promise 
of any of the criteria in the study. 

All of the Biographical variables had at least one signif- 
icant relationship with one of the criteria, and most had 
several. 

Content analysis of the reasons given by supervisors 
and peers in rating men and in rating answers revealed 
no differences between supervisors and peers in their 
verbalized reasons for rating men. 

The content analysis results verified a widespread 
impression in the literature that the novelty and worth of 
ideas are important factors in creativity. It also brought 
out other factors which have been largely ignored in the 
literature, such as independence in work habits and the 
achievement of comprehensive answers. 

Analyses of variance on variables manipulated in the 
selection of men and the assignment of problems revealed 
significant differences in performance on the engineering 
problems among the areas from which the men were se- 
lected (service, project, and research). 

The variety of significant correlations obtained among 
the factored tests, the Biographical data, and the various 
criteria indicate the need for a management level decision 
as to the variables to include in any specific criterion of 
creativity. 188 pages. $2.45. Mic 58-4733 





PSYCHOLOGY, CLINICAL 


A COMPARISON OF THE PSYCHOLOGICAL 
EFFECTS OF EARLY AND 
LATE BRAIN DAMAGE 


(Publication No. 24,970) 


Lillian Belmont, Ph.D. 
New York University, 1957 


Chairman: Professor John G. Rockwell 


This study is designed to investigate the psychological 
effects of brain damage sustained early in life as con- 
trasted with the psychological effects of brain damage sus- 
tained in later maturity. Time of onset of damage is the 
experimental variable. The investigations of Werner and 
Strauss of perceptual and conceptual behavior in brain- 
damaged children led them to the conclusion that there is 
a distinct set of characteristics for the brain-damaged 
child which are different from those of the normal child. 
They assumed that the same set of behavioral character- 
istics also describes the behavior of brain-damaged adults. 
The assumption that there is uniformity of behavior in all 
individuals with brain damage is widely held. 

Exact duplicates of three of the experimental tasks 
used by Werner and Strauss were used for this investiga- 
tion. Two of the tasks are related to perception (visual 
and tactual) and the third task is related to conceptual 
behavior. The experimental tasks were administered to 
adults for comparison with the results reported by Werner 
and Strauss on children. 

The adult subjects were handicapped individuals be- 
tween the ages of 50 and 70 years who were patients on 
the rehabilitation wards of a municipal hospital. An ex- 
perimental group of 20 adult subjects was composed of 
patients diagnosed as brain-damaged and hemiplegic due 
to a known cerebral vascular accident. An adult control 
group of 20 subjects was composed of patients with mus- 
culo-skeletal conditions and with no neurological involve- 
ment. The behavior of the control group of adults and 
children was used as a baseline to eliminate the possible 
effects of aging in the adult experimental group and the 
possible effects of mental retardation in the children. 

The data were first analyzed (by the chi square tech- 
nique) to determine whether there were statistically signif- 
icant differences betweenthe experimental task behavior of 
the adult brain-damaged group and the non-brain-damaged 
group. A comparison was then made of the findings re- 
ported for the early brain damage group (children) with 
those found for the late brain damage group (adults). 

The results obtained indicate that there are statisti- 
cally significant differences between the experimental 
task behavior of the two adult groups (brain-damaged and 
non-brain-damaged), but also that there are a number of 
individual brain-damaged subjects who do not conform to 
the group trends. In addition, the performances of the 
brain-damaged individuals are not consistent from task to 
task. A comparison of the performances of the early brain 
damage and the late brain damage groups indicates that 
the brain-damaged children show greater behavioral def- 
icit on all three tasks then do the brain-damaged adults. 

Additional analyses were made of the performance of 
the adult groups. The adults’ experimental task behavior 
was compared with ratings of learning ability by physical 
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therapists. No reliable agreement is found between these 
two measures. 

The general conclusion of this study is that brain-dam- 
aged children and brain-damaged adults cannot be subsumed 
under the same classification of psychological deficit. The 
variability in behavior demonstrated for the brain-damaged 
subjects raises the question of the correctness of a single 
psychological diagnosis of “the” brain-damaged patient. 
The data suggest that the psychological consequences of 
brain damage are not necessarily of a global nature. 
Rather than “the” brain-damaged patient, it seems more 
correct to conclude that there are brain-damaged patients 
with selective and different types of psychological deficit. 

145 pages. $2.00. Mic 58-4734 


THE BENDER VISUAL MCTOR 
GESTALT TEST AS AN INDEX OF 
EMOTIONAL DISTURBANCE IN CHILDREN 


(Publication No. 25,008) 


Aileen Clawson, Ph.D. 
University of Houston, 1957 


The purpose of this study was to establish the clinical 
usefulness of the Bender Visual Motor Gestalt Test as a 
projective technique for the personality appraisal of chil- 

ren and to relate BVMGT deviations to Rorschach factors. 

The following hypotheses were formulated: 


(1) When measured quantitatively, the kinds and 
amount of deviations from the stimulus figures 
are significantly greater in the reproduction of 
clinic cases than in those of non-clinic cases. 


Thirty-seven such deviations were examined. 


These deviations, singly or in patterns, are re- 
lated to general classifications of symptoms; 
namely, “withdrawal”, “acting out”, and “read- 
ing difficulty”. 


Eight such relationships were examined. 


Patterns of BVMGT deviations are related to 
Rorschach determinants and contents. 


Three such relationships were examined. 


Subjects included 80 emotionally disturbed Clinic chil- 
dren and 80 normally developing school children. The 
groups were matched for age, sex, socio-economic status 
and I.Q. Ages seven through eleven were represented in 
each group, eight boys and eight girls at each of the five 
age levels. 

Chi square was the statistic used for comparison of 
groups throughout the analysis of data. The level of sig- 
nificance required was .01. 

Results pertaining to the three general hypotheses are 
as follows: 


Hypothesis I: At all age levels, normally developing 
school children showed significantly more use of 
orderly sequence, erasure, and workover. — 








At all age levels, the clinic children showed sig- 
nificantly more use of confused sequence; change of 
size, including unevenness; rotation; closure dif- 
ficulty; regression; joining difficulty; change in 
angulation and change in curvature. 


Hypothesis II: Withdrawn behavior was found to be 
significantly related to decreased figure size and 
compression of figure arrangement. 

Acting out behavior was found to be significantly 
related to widely spread arrangement of figures and 
also to unevenness of figure size. 

The presence of reading difficulty in the child’s 
symptomatology was associated with the reproduc- 
tion of an incorrect number of units in Figures 1, 2, 
3, 9, 6. 


Hypothesis Il: No BVMGT pattern was found to be 
typical for any of the Rorschach patterns. However, 
the single factor, reduction of size from stimulus 
measurements, was found to be related to three pat- 
terns generally described as constriction of Ror- 
schach determinants. 

In the area of Rorschach contents, two significant 
relationships were found: Explosiveness in response 
to color in the Rorschach was found to be associated 
with unevenness of size of BVMGT figures. 

The presence of agressive M on the Rorschach 
was found to be related to joining difficulty in the 
reproduction of BVMGT figures. 








The results of the present study reveal the presence of 
meaningful diagnostic signs in children’s BVMGT records 
beyond a simple ability to reproduce designs of differing 
complexity. Analysis of data supports the claim for valid- 
ity of 13 factors which differentiate emotionally disturbed 
from normally adjusting children. The data also support 
five hypotheses of interpretive significance and demon- 
strate three significant relationships between the Bender 
Test and Rorschach Test. 122 pages. $2.00. Mic 58-4735 


AN INVESTIGATION OF THE ANIMAL RESPONSE 
WITH PARTICULAR REFERENCE TO 
| ITS APPEARANCE ON 
THE RORSCHACH INKBLOT TEST 


(Publication No. 25,019) 


Robert Allison Ferguson, Ph.D. 
University of Kentucky, 1951 


The animal response is generally accepted as a reflec- 
tion of ideational stereotypy. This type of response is 
very common, making up about thirty per cent of the con- 
tent in most Rorschach records. The writer feels that 
these two factors have served to stifle interest in this area. 

This investigation was primarily an exploratory one. 
An attempt was made to test certain, hypotheses involving 
the concept of stereotypy and the validity of generalized 
interpretations concerning animal responses. 

One hundred and thirty-five white, male subjects were 
used. This group was composed of forty-five schizophren- 
ics, forty-five neurotics, and forty-five normals. It was 
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subdivided into: Group A, sixty subjects from whose Ror- 
schach protocols the specific animals to be used were 
selected, and Group B, seventy-five subjects, the experi- 
mental group. 

Three methods were used to test the hypotheses. First, 
a summary was made of the animal responses which ap- 
peared in the Rorschach protocols of all subjects. These 
responses were analyZed on the following basis: the num- 
ber of animals reported by each sub-group, the frequency 
of appearance of particular animals, the frequency of ap- 
pearance of animal movement and the frequency of appear- 
ance of particular types of movement. 

No significant differences were found when the total 
number of animals reported by each sub-group were com- 
pared. However the neurotics by their failure to make the 
response differed significantly from both other sub-groups 
on the “Spider”. When the neurotics and normals were 
compared on the number of animal movement responses 
reported, a significant difference was again disclosed. 
Also, when a comparison was made between the schizo- 
phrenics and normals and between the neurotics and nor- 
mals regarding the number of “Flying” responses, signifi- 
cant differences were found. The neurotics led in the 
production of these responses. 

The second method employed to test the hypotheses was 
an Animal Association Test composed of a list of twenty- 
three animals derived from the Rorschach protocols of 
Group A. This test was administered to Group B. A com- 
parison was made, first, of the frequency of appearance of 
any particular association, second, of the differences 
between the mean association time, and third, of the vari- 
ance found in the mean association times. 

When tabulated the responses on the Animal Association 
Test disclosed a scatter resembling that found when the 
free association technique is employed. Due to wide varia- 
tion in the responses, significant differences could not be 
demonstrated. However, certain interesting trends did 
manifest themselves. 

Significant findings were disclosed between the mean 
association times of all three sub-groups. A significant 
difference was also found in the variability of the mean 
association times when the neurotics and normals were 
compared, Other suggestive differences were also noted. 

The third test of the hypotheses was made through the 
use of a Forced-choice Questionnaire. This questionnaire 
was composed of the twenty-three animals derived from 
the Rorschach protocols of Group A and fifteen pairs of 
antonyms covering a variety of qualities attributal to 
animals. 

This forced-choice questionnaire was administered to 
Group B. Eighty-three difference figures were reported 
for this procedure. At least one significant difference 
was found in each of the fifteen choice areas and for twenty- 
one of the twenty-three animals. 

In conclusion, the data collected demonstrates the 
presence of stereotypes in the areas studied. However 
suggestive consistencies in the forced-choice question- 
naire seemingly imply that certain animals may have 
different interpretative significance for the sub-groups. 

Certain specific hypotheses which might serve as the 
basis for further research were proposed. 

203 pages. $2.65. Mic 58-4736 





THE EFFECT OF GROUP THERAPY ON 
THE ATTITUDES TOWARD SELF AND OTHERS 
OF INSTITUTIONALIZED DELINQUENT BOYS 


(L. C. Card No. Mic 58-649) 


Girard H. Franklin, Ph.D. 
New York University, 1957 


The purpose of this investigation was to study the effect 
of group therapy on the attitudes of delinquent adolescent 
boys toward themselves and toward other persons. It was 
hypothesized that attitudinal changes would occur in the 
direction of greater acceptance and/or less rejection of 
self and others. The assumption was made that a period 
of six months participation in a therapy group would pro- 
vide sufficient time for such changes to occur. 

The research population consisted of 20 fifteen-year- 
old adolescents. Of these subjects, 15 were delinquents 
who had been newly committed to the New York State 
Training School for Boys, and five were non-delinquents 
attending a public high school. The ten delinquents, who 
were used as the experimental subjects, were separated 
into two therapy groups. One therapy group was composed 
of five white boys, who had resided in suburban Long Island 
communities. The other included three Negroes and two 
whites from New York City as did the delinquent control 
group. 

Each therapy group attended a total of 50 bi-weekly 
one-hour sessions. An analytically oriented approach was 
utilized by the therapist, who attempted to develop an in- 
creased awareness in the members of their interactions 
with him and each other. The relationships which devel- 
oped in the group appeared to mirror rather characteris- 
tically the typical interpersonal life experience of the 
members. 

On the basis of a rating scale designed to measure 
acceptance and rejection of self and others, and the ob- 
servations of training school staff, delinquent subjects 
were selected who were found to have a low degree of ac- 
ceptance and a high degree of rejection of themselves and 
other people generally. The non-delinquents, who had been 
observed to have positive relationships with peers and 
adults, were found to have comparatively high accepting- 
low rejecting attitudes toward self and others which were 
used to establish the direction, if not extent, in which 
changes in therapy group subjects were expected to occur. 

The method of personality evaluation known as Q-tech- 
nique was used to obtain descriptions of the subjects’ self- 
other attitudes. A Q-sort of 60 statements was developed 
in order to fit a factorial analysis of variance model which 
made it possible to appraise attitudes of acceptance and 
rejection toward self and others objectively within a single, 
unified framework. Each subject performed the Q-sortings 
before and after the six months therapy period. These 
were individually subjected to a factorial analysis of vari- 
ance. The 20 Q-sortings also were intercorrelated on the 
two separate occasions. Both matrices of correlations 
were factor analyzed. Additional appraisals of the sub- 
jects’ self-other attitudes were obtained independently by 
two psychiatrists. One interviewed each therapy and de- 
linquent control group subject individually on the two oc- 
casions. The other attended initial and terminal group 
therapy sessions. The therapist also made appraisals of 
the experimental subjects’ attitudes. These clinical 
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observations were utilized to validate the statistical re- 
sults which were obtained from the Q-sort data. 

The major purpose of this study was accomplished with 
the finding that all of the experimental subjects who par- 
ticipated in a six months period of group therapy became 
less rejecting of themselves and others. Although prior 
to therapy the experimental and delinquent control subjects 
showed a high degree of similarity in their rejecting atti- 
tudes toward self and others, after the six months period 
the experimental subjects no longer significantly shared 
these attitudes with the delinquent control subjects. All of 
the delinquent control subjects were still significantly 
rejecting of self and others at the end of six months in 
comparison to only one experimental subject. In addition, 
the attitudes of two of these delinquent control subjects 
appeared to have become even more rejecting, while in 
only one subject a tendency toward less rejection occurred. 
Although the attitudes of the experimental subjects were 
modified in the direction of the self-other accepting atti- 
tudes of the normal subjects, they did not share common 
attitudes with them to a significant degree after therapy. 

183 pages. $2.40. 


EMOTIONAL FACILITATION AND 
COGNITIVE BEHAVIOR 


(Publication No. 25,009) 


John Henry Gladfelter, Ph.D. 
University of Houston, 1957 


The hypothetical construct of “emotional facilitation” 


appears to be an important variable at various levels of 
behavioral analysis. Previous studies have shown that 
such a construct, defined in terms of (1) mild electric 
shock; (2) hypnotically induced emotional conditions; (3) 
instructional sets; and (4) response patterns on a question- 
naire leads to similar patterns of autonomic expression, 
indicating a basic mediative process. These antecedent 
conditions also lead to facilitation or inhibition of learning, 
depending upon (1) the degree of emotional facilitation; 

(2) the difficulty of the behavioral task; and (3) the qualita- 
tive type of emotion, that is, fear, anger, or interest. 

The present study was concerned with exploring the 
relationships between (1) the degree of emotional facilita- 
tion; (2) the type of emotion; and (3) the nature of the 
cognitive task. The three kinds of cognitive tasks used 
were vocabulary, word fluency, and a psychomotor task. 
The psychomotor task involved the counting of two differ- 
ent letters, keeping a consecutive count in mind for each 
letter, during a five minute period. The letter counting 
performance was scored for both speed and accuracy. 
Vocabulary lists used in this study were composed of 
twenty words each, selected from Wechsler-Bellevue 
Vocabulary Tests, and they were scored according to the 
Wechsler-Bellevue texts. The word fluency score was 
the number of words given orally, beginning with the spec- 
ified letter, within a five minute period. These three 
tasks were chosen on the basis of their “resistance to 
change”, that is, the degree to which they are affected by 
structural damage to the brain, drugs, and momentary 
physiological states. 

Twenty-seven subjects were administered these tasks 





under a control and the three post-hypnotically induced 
emotional conditions of interest, fear, and anger. After 
the control condition, during which the cognitive tasks 
were presented in a standard order, the three emotional 
conditions were induced and the cognitive tasks were pre- 
sented in counterbalanced order. 

Two independent criteria of the emotional conditions 
were used. One criterion was a card-sorting task consist- 
ing of thirty cards; ten each expressive of feelings of in- 
terest, fear, and anger. The subjects were given post- 
hypnotic suggestions to re-experience the appropriate 
emotion and were requested to sort the cards in five piles 
from least characteristic to most characteristic of their 
feelings at the time. The second criterion was the meas- 
urement, from continuous recordings, of the rate and 
amplitude of pulse, and the rate and depth of respiration. 
Autonomic measures were converted into autonomic labil- 
ity scores with a mean of 50 and a standard deviation of 
10. These scores were expressive of the relationship 
between the control and emotional conditions. 

Rank order intercorrelations were computed between 
the cognitive tasks to determine their independence. Coef- 
ficients of concordance were computed between emotional 
conditions on each task to determine consistency of per- 
formance. Analysis of variance was used to test the reli- 
ability of differences between control and emotional con- 
ditions for each task. 

The following results were obtained from the criteria 
measures: 

(1) A significantly higher pile score was obtained on 
the ten cards expressing the appropriate emotion for the 
conditions of interest, fear, and anger. 

(2) The autonomic patterns were not significantly 
different for the three emotional conditions. 

(3) Patterns of autonomic response were differentiated. 
In Pattern I, there was a consistent difference between the 
bear condition as compared with the other two emotional 
conditions on all the measures. In Pattern II, there was 
a consistent pattern on all measures for the three emo- 
tional conditions. The subjects with Pattern I profiles 
had a significantly higher error score on the psychomotor 
tasks under the fear condition than subjects with Pattern 
If profiles. 

The results obtained on the independence and consist- 
ency of tasks were as follows: 

(1) No significant relationships between any of the 
task scores under the control and emotional conditions, 
except between vocabulary and word fluency. There was 
a significant correlation between the speed and accuracy 
scores under the control condition which was not main- 
tained under the three emotional conditions. Speed and 
accuracy of performance on the psychomotor task were 
related under the control or “normal” condition, but their 
relationship was not reliably different from zero under 
emotional conditions. 

(2) There was a high consistency of performance on 
vocabulary and speed scores under all emotional condi- 
tions, but there was only a moderate consistency of per- 
formance on word fluency and accuracy scores under all 
emotional conditions. With emotional facilitation, the 
tasks which were less “resistent to change” also showed 
the greatest change in the rank order of individuals from 
one emotional condition to another. 

The results obtained in differences between emotional 
conditions for each task were as follows: 
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(1) There was a small, but significant increase in 
vocabulary scores under all three emotional conditions. 

(2) There was a significant increase in the word flu- 
ency score under interest and a decrease under fear and 
anger. 

(3) There was a small decrease in speed on the psy- 
chomotor task under interest, and an increase in speed 
under anger and fear. 

(4) There was a Significant decrease in the number of 
errors on the psychomotor task under interest and an in- 
crease in the number of errors under anger and fear. 

(5) There were no significant differences on the cogni- 
tive tasks between anger and fear. 

Emotional facilitation had a significant effect on the 
cognitive tasks as compared with a control condition. A 
low degree of emotional facilitation, interest, had a differ- 
ential effect as compared with a high degree of emotional 
facilitation, anger and fear. There were no differences 
between the qualitative types of emotional facilitation. The 
results were discussed in terms of psychophysiological 
theory. 101 pages. $2.00. Mic 58-4737 


TYPICAL DREAMS: A STATISTICAL STUDY 
OF PERSONALITY CORRELATES 


(Publication No. 25,021) 


Richard Marion Griffith, Ph.D. 
University of Kentucky, 1950 


Certain dreams occur so frequently for such a variety of 
people that they are called typical and are assumed to have 
a common origin. In this study relationships of specific 
typical dreams with personality were sought. 





A questionnaire listing most of the “typical” dreams (such 
as falling, flying through the air, being nude in public, find- 
ing money) or common dream contents (snakes, fire, etc.) 
was administered to 250 college students. The same sub- 
jects filled out the Minnesota Multiphasic Personality 
Inventory (MMPI). In addition, the questionnaire was com- 
pieted by 30 neuropsychiatric hospital patients and by 30 
college students for whom the Rorschach was available. 

At various points in the study these data were supplemented 
as indicated from several sources. 


Early in the analysis it became apparent that the factor of 
the quantity of dreaming--the number of dreams marked 
as having been experienced--was an important variable. 
Subjects who remembered many typical dreams scored 
more “pathological” on the scales of the MMPI. However, 
from internal evidence (from obvious vs. subtle scales, K 
scale), it was judged that basically what was reflected was 
different attitudes towards the self, and that those with few 
dreams differ in quality rather than the degree of neurotic 
tendencies. It was concluded that the number of typical 
dreams is related to self-awareness, self-inspection, in- 
trospection, awareness of psychic processes, insight, and, 
Speaking in terms of pathology, to opposing attitudes of 
the hysteric and psychasthenic personalities. Of the 129 
grade school boys who were asked about two anxiety dreams 
in another phase of the study, those who reported both 
dreams also recalled a larger percentage of unpleasant 





memories than those with one or neither of the anxiety 
dreams. This, too, may be interpreted as showing less 
“repression” by those who have “many” dreams. 


Following the procedure of a previous investigator, college 
students who reported both falling and attack dreams were 
split into two groups on the basis of which dream was 
considered the more frightening. Contrary to expectations 
from the earlier study no significant personality differ- 
ences emerged. Aside from some male-female discrep- 
ancies almost none of the comparisons would suggest un- 
derlying dynamic significance, at least none strong enough 
to be reflected in personality structure. On the other hand 
it was discovered, quite by accident, that those who judged 
the falling more frightening were lower in intelligence than 
those who thought the attack more frightening. The rela- 
tionship was substantiated from scores on college entrance 
examinations in both the male and female, and also by the 
crude measure of the retardation in school of grade school 
boys. 





The dream of finding money was singled out for study. 
The symbolisms attributed by psychoanalysts to money-- 
time, love, energy, life--were examined and found to fit 
into a broader complex of “squanderable things”. A rela- 
tionship of this complex to feces was conjectured. Tend- 
encies, though not statistically significant differences, 
were found on the MMPI to link the dreamers with the 
depressive-manic dimension and with higher masculinity. 
Relationships to suicide and to bowel behavior were inti- 
mated though not proven by separate empirical studies. 


Another chapter dealt with the dream of losing teeth. The 
test instruments did not unearth significant differences 
between the dreamers and non-dreamers. Many more 
females than males reported having had the dream but 
those who had the dream did not measure more feminine 
on the M-F scale of the MMPI. 


In the concluding discussion the questionnaire on typical 
dreams was offered as a research and possible clinical 
tool, and theoretical problems were examined. 

104 pages. $2.00. Mic 58-4738 


THE MEDIATING ROLE OF NEED-RELATED 
CUES IN PROBLEM SOLVING 


(L. C, Card No. Mic 58-541) 


Arnold Earl Kaufman, Ph.D. 
The Ohio State University, 1957 


It has been fairly well established that individual needs 
or values are related to need or value-distorted percep- 
tions in an ambiguous situation. Furthermore, good evi- 
dence supports the contention that learning is facilitated 
when there has been previous exposure to pertinent cues. 
When these findings are combined, it can be hypothesized 
that when pertinent cues in a problem-solving task are 
objects which have been associated with highly valued 
reinforcements there should be a selective set to perceive 
these cues, and learning (problem solving) should be facil- 
itated by this selective attention. 
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To test this hypothesis, two problem-solving tasks 
were devised each one of which contained a cue which was 
(1) related to a particular set of reinforcements and (2) 
integrally involved in the solution of the problem to the 
extent that the more it was attended to, the more quickly 
was the problem likely to be solved. Each of the subjects 
was than rated high or low on two need dimensions to which 
the cues were related, and placed in each of the problem 
situations. It was predicted that the discrepancy between 
each of the subject’s times for solving the two problems 
would be related to the relative intensity of each of the 
rated need values. Four groups were formed on the basis 
of the need value ratings: a group measuring high in both 
the ARand PSR needs (HH); a group measuring high in the 
AR need and low in the PSR need (HL); a group measuring 
low on the AR need and high on the PSR need (LH); a group 
measuring low on both needs (LL). The subjects were also 
given the Similarities sub-test of the Wechsler Bellevue 
Adult Intelligence Scale and the Rotter Incomplete Sentences 
Blank. Their percentile scores on the Ohio Psychological 
Examination were also obtained. 

The following hypotheses were made: 

Hypothesis I held that there would be a significant dif- 
ference in the mean time discrepancy scores between the 
time taken to solve the AR task and the time taken to solve 
the PSR task when those mean discrepancies were com- 
pared between one group whose members were rated high 
on need value in the AR need area and low on need value in 
the PSR need area and another group whose members were 
rated high on need value in the PSR need area and low on 
need value in the AR need area, 

Hypothesis II held that there would be significant dif- 
ferences in the conflict scores on the Rotter Incomplete 
Sentences Blank when those differences were compared 
between the group whose members were rated high in need 
value for both the AR and PSR needs and the three other 
need-value groups. 

The hypotheses were not supported. The failure to 
obtain the predicted results was discussed in terms of the 
failure to distinguish between need value and freedom of 
movement in the need-value ratings; the failure to take 
account of the effect of situational reinforcements upon 
problem-solving behavior; the effects of sampling an 
extremely homogeneous population on a need area related 
to that homogeneity; the possible effects which age has on 
the methodology; the lack of empirical validity of the need- 
related cues; and lack of experimental control, justified 
on the basis of its analogy to actual problem-solving situa- 
tions. 

Several suggestions were made concerning the factors 
considered to be the main contributors to error variance, 
such as the use of children as subjects. Recommendations 
were made for the use of a more heterogeneous sample or 
a different set of need areas; careful measurement and 
separation of the NV and FM variables; empirical valida- 
tion of need-related cues; and a design which would relate 
the problem-solving cues to reinforcements made availa- 
ble as the result of solving the problems. 

120 pages. $2.00. 





AN INVESTIGATION OF THE PERCEPTION OF 
MOVEMENT ON THE RORSCHACH INK-BLOTS 


(Publication No. 25,026) 


Charles John Leiman, Ph.D. 
University of Kentucky, 1952 


The Rorschach Ink-Blot Test has become a widely used 
instrument for the assessment of personality yet much 
uncertainty exists as to the basic processes involved. The 
present study attempts to investigate the process involved 
in the perception of human movement to the ink-blot stimuli. 


An experiment was designed to test the two most widely 
accepted theories of perceived movement on the Rorschach: 
the Kinesthetic Empathy theory, and Imbalance or Closure 
theory. Fifty college students were first administered the 
Rorschach test and then tested for speed and accuracy of 
perception on two sets of stimuli designed to elicit kines- 
thetic and closure reactions. An estimate of intelligence 
was also obtained by means of the Kentucky General Abil- 
ity scores. 


The subjects were divided according to the number of 


movement responses given on the Rorschach test into a 
low M group including those subjects with none or one M 
response, an average M group who gave two to four move- 
ment responses, and a high M group which included those 
subjects giving five or more M responses. These groups 
were then compared as to speed and accuracy of percep- 
tion on the tests of kinesthesias and closure using the 
Analysis of Variance technique. 


A further analysis was made on the relation of intelligence 
to the accuracy of perceiving the closure figures and the 
ability of the high and low M groups to perceive closure 
figures with human and inanimate content. 


The results indicate that neither the kinesthetic empathy 
theory nor the imbalance (closure) theory adequately ex- 
plains the psychological processes involved in the percep- 
tion of movement in static visual stimuli. The intelligence 
of the individual and the individual’s propensity to see 
human figures appear to be two important factors in the 
perception of movement on the Rorschach Ink-blots. 

144 pages. $2.00. Mic 58-4739 


A STUDY OF PERSONALITY CHANGES 
ATTENDING PERSONAL ADJUSTMENT COUNSELING 


(Publication No. 25,027) 


John Warren Love, Jr., Ph.D. 
University of Kentucky, 1951 


In the process designated personal adjustment counsel- 
ing, an individual expresses some of his personal feelings 
to a counselor over a period of time. What happens to his 
personality during this interval? This research has been 
an attempt to obtain data and analyze it so as to answer 
this question within the limitations of a single study. 

Personal Counseling is offered veterans who pursue 
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training programs administered by the Veterans Adminis- 
tration. Previous studies have shown that this service 
exercises a favorable effect on the training progress of 
veterans. 

Personal Counselors are trained in the techniques of 
client centered therapy. Their counseling duties are per- 
formed in general accordance with the practice of this type 
of therapeutic counseling. The counselor variable was 
controlled in this investigation by use of the writer’s cli- 
ents as the experimental subjects. 

The plan of the research is based on the matched 
groups method of experimental design. A random sample 
was obtained by including in the experimental group all 
veterans who continued counseling over a period of at least 
three months during one calendar year. A matched control 
group was obtained by selecting an equal number of veter- 
ans from those who were referred for counseling during 
the same year and who expressed the need for this type of 
psychological help but were unable to continue the service 
because of their geographical locations. Five factors 
which are believed by clinicians to influence the effects of 
psychotherapy were treated as controlled variables in the 
matching process. The measuring devices employed to 
reveal the personality differences included three psycho- 
logical tests, statements made by the subjects themselves, 
and reports obtained from other individuals who were ina 
position to observe the subjects’ behavior. The tests were 
administered before and after the counseling experience to 
the experimental subjects and at comparable intervals to 
the controls. | 

Graduate students in clinical psychology at the Univer- 
sity of Kentucky compared the two projective tests for each 
subject and gave them qualitative ratings. These ratings 
were interpreted as indicating personality changes when 
the follow-up tests were rated as indicating a different 
level of adjustment from that represented by the prelim- 
inary tests. 

. A statistical comparison of the ratings given the ex- © 
perimental and control subjects was made, and the results 
revealed significant differences between the two groups on 
both tests for some personality traits. A quantitative com- 
parison was made of the Rorschach protocols by tabulating 
the number of satisfactory signs based on standards em- 
ployed in previous studies, but no significant differences 
were obtained by this type of analysis. 

The Minnesota Multiphasic Personality Inventory scores 
indicated no significant changes for the controls but several 
for the experimental subjects. Four of the test’s nine 
diagnostic scales revealed significant differences for the 
experimental group in the direction of better adjustment. 

The statements obtained from the subjects themselves 
and the reports secured from others were also combined 
into ratings of improvement and no improvement. A com- 
parison of these ratings demonstrated striking differences 
between the two groups. Personality changes involving 
more successful interpersonal relations, less anxiety, 
more self-confidence, and a greater feeling of accomplish- 
ment were revealed by the statements of the experimental 
subjects. The reports secured from members of their 
families, employers, and supervisory officials indicated 
personality changes designated as “nervousness,” getting 
along with other people, and evidence of accomplishment. 
No significant changes were shown by these sources for 
the control subjects. 

These results may be summarized as demonstrating 





within the limits of the study that personal adjustment 
counseling is accompanied by a variety of personality 
changes. These changes are shown on personality tests, 
by the stated feelings of the subjects themselves, and in 
reports obtained from other persons who are associated 
97 pages. $2.00. Mic 58-4740 


with them. 


CLASS SIZE AND PERSONALITY DEVELOPMENT: 
A STUDY OF THE EFFECT OF CLASS SIZE 
ON PERSONALITY DEVELOPMENT OF 
THE KINDERGARTEN LEVEL 


(Publication No. 24,983) 


Lilian J. Mould, Ph.D. 
New York University, 1957 


This study investigated the effect of size of the group 
on the personality development of the kindergarten child. 
It was basedon the hypotheses that there would be signifi- 
cant differences in personality development as revealed 
by social, emotional and intellectual changes during the 
school year between alarge group of kindergarten children 
and a small group; and that changes would be in the direc- 
tion of greater maturity in the small group. 

Twenty-three children from a large kindergarten and 
fifteen from a small kindergarten equated for age, intelli- 
gence and socio-economic level, having teachers equated 
for age, experience and professional competence were 
studied at the beginning and end of the school year. Sub- 
jects were studied individually using Porteus Maze, Good- 
enough Draw-a-Man, Rorschach Tests, and the Haggerty- 
Olson- Wickman Behavior Rating Schedule. 

Data were treated statistically, using chi-square and 
analysis of covariance to determine initial similarities 
and differences between the two groups, and to examine 
them for significant differences at the end of the year. 
The null hypothesis was retained unless differences were 
significant at the five per cent level. The sign test was 
used to determine whether any significant trends in the 
direction of changes in scores in each group during the 
year could be found. 

The groups were similar at the beginning of the year 
in the aspects of social development studied: ability to 
control impulses, ability to deal objectively with external 
reality, and maturity of social behavior. No statistically 
significant differences were found between groups at the 
end of the year. There was a significant trend emergent 
within the Small Group towards greater maturity of social 
behavior and increased ability to deal objectively with 
external reality. 

Aspects of emotional development investigated were: 
ability to differentiate between self and external world, 
the degree to which fantasy was internalized, maturity of 
emotional experiencing and emotional behavior. The 
groups were similar initially and finally. A trendemerged 
within the Small Group towards less emotional interaction 
with the environment. This was interpreted as indicating 
greater freedom from emotional pressures rather than 
reduced ability to differentiate between self and the ex- 
ternal world. Atrend emerged inthe Large Group towards 
increased internalization of precociously mature fantasy. 
Within both groups, there was a significant trend to more 
mature emotional behavior. 
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Comparison of intellectual development with reference 
to ability to conceptualize, to perceive the usual, ordinary 
aspects of situations, and to think along conventional lines 
revealed no significant differences initially or finally. A 
significant trend emerged in the Small Group to think along 
commonly accepted lines. 

This investigation failed to reveal that class size had 
a significant effect on personality development at the kin- 
dergarten level over a six months period on the two groups 
studied. Possible reasons for the negative findings were 
suggested: the relatively small difference between average 
daily attendance of the two kindergartens, stability of per- 
sonality organization of the five year old, brevity of the 
kindergarten session, and methodology. 

Study of score changes in each group revealed trends 
in the Small Group towards improved reality testing, re- 
duction of emotional pressures, increased maturity of 
social and emotional behavior, and the development of a 
common core of percepts. In the Large Group, emergent 
trends were found towards increased maturity of emotional 
behavior, and precocious internalization of fantasy. It was 
concluded therefore that the Small Group situation was 
more conducive to the emergence of trends towards more 
mature and healthier personality development than the 
Large Group situation. 135 pages. $2.00. Mic 58-4741 


AN EXPERIMENTAL INVESTIGATION 
OF CERTAIN VARIABLES IN A 
PROPOSED CONFLICT MODEL FORMULATION 


(Publication No. 24,984) 


Arnold N. Penenberg, Ph.D. 
New York University, 1957 


This study is in two parts: a) a presentation of the 
proposed Conflict Model formulation and, b) an experi- 
mental investigation of a specific hypothesis derived from 
this formulation. 

The Conflict Model represents an attempt at enlarging 
the concept of frustration. This formulation deals with 
the factors of frustration, conflict and anxiety as interde- 
pendent, dynamically related factors operating within an 
individual in a given situational context. It is specifically 
concerned with exploring the perceived nature of these 


forces and, in turn, the individual reactions tc these forces. 


The following are the points of difference between the Con- 
flict Model and other frustration formulations: 
1. Conflict and anxiety are seen as intervening dynamic 


states between the stimulus of frustration and the response. 
2. The role of anxiety is seen as central and paramount. 


3. Anxiety is said to trigger reactions in the form of 
ego defense mechanisms. 

4. No attempt is made to equate a particular type of 
defensive reaction (aggression as a defense, regression, 
displacement, etc.) with the presence of frustration and 
its concommitant states. The Conflict Model suggests 
that there are many reactions to the frustration-conflict- 
anxiety continuum. 

The experimental investigation does not pretend to test 
the validity of the entire Conflict Model formulation but is 
directed at testing an aspect of the central point of empha- 
sis within the formulation, anxiety. It focuses upon the 





study of the effects of an imposed frustration-stress stim- 
ulus on two groups which were widely different in manifest 
anxiety. A comparison of the affects of frustration-stress 
on the characteristic level of conflict found in each group 
was a second consideration. The population sample was 
randomly selected from students in undergraduate classes 
at New York University. Age, sex and IQ variables were 
held constant. The two groups were established on the 
basis of very high and very low scores on the Taylor Anx- 
iety Scale. 

The specific hypothesis tested was; frustration-stress 
significantly increases measures of conflict and anxiety in 
subjects of extremely high anxiety. Conversely, it was 
also hypothesized that subjects of low anxiety do not man- 
ifest significant increases. The frustration stimulus was 
a failure-loaded test activity and was used as the interven- 
ing stimulus between test, re-test conditions. Conflict 
and anxiety were measured by standard test instruments. 

The hypothesis was tested statistically through a series 
of t tests within and between the two groups. Statistical 
confirmation was found at both the .05 and .01 levels of 
confidence, thereby indicating statistical support of the 
hypothesis. On the basis of these data, the following con- 
clusions were warrented: 

1. The attempt to frustrate significantly increases 
measures of conflict in subjects of high anxiety. 

2. The attempt to frustrate significantly increases 
measures of anxiety in subjects of high anxiety. 

3. Subjects with low anxiety do not manifest significant 
increases in conflict or anxiety under similar frustration 
conditions. 108 pages. $2.00. Mic 58-4742 


A STUDY OF CHANGES IN PERSONAL 
CONSTRUCTS AS RELATED TO INTERPERSONAL 
PREDICTION AND ITS OUTCOMES 


(Publication No. 24,525) 


Susanne Marie Poch, Ph.D. 
The Ohio State University, 1952 


The Psychology of Personal Constructs is an ad interim 
theory of personality which postulates that “mental process 
evolves toward what the person construes to be optimal 
anticipation of experience”. Construing and the use of 
personal constructs in anticipation, or prediction, of ex- 
perience are seen as the central processes in terms of 
which the phenomena subsumed by the term “personality” 
are to be understood. 

Previous work in the area of formation and use of con- 
cepts has been limited in two ways: the process and its 
products have been viewed within a narrowly-defined con- 
text called “cognition” which, in turn, has been relegated 
to minor status and relative isolation in the hierarchy of 





- psychological concepts; and the focus has been almost 


wholly on the acquisition of concepts, little attention being 
given to the matter of what happens to a concept, or to the 
functional role it plays, after it has once been acquired. 
The present study was designed to test certain hypoth- 

eses deriving from the basic postulate of the Psychology 
of Personal Constructs. In the formulation of these hy- 
potheses, the concern was (1) to clarify logically the func- 
tional relationship between construing and the invocation 
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of constructs in anticipation (prediction), and (2) to predict 
certain relationships between prediction and its outcomes 
and changes in personal constructs. Guided by a prelimi- 
nary set of formulations, a pilot study was carried out, on 
the basis of which the hypotheses were refined, and instru- 
ments and experimental methods were developed. 

The fixed research was designed to test three hypoth- 
eses. I. Personal constructs which are invoked for inter- 
personal prediction in a given situation will alter more 
readily than those not invoked in that situation. II. When 
predictions are construed as invalidated, the constructs 
which were invoked in these predictions will alter more 
readily than the constructs invoked in prediction construed 
as validated. III. When prediction in one situation is sub- 
sequently construed as invalidated, the constructs which 
were invoked in prediction will tend to be abandoned as 
predictors in a similar subsequent situation; when predic- 
tion in one situation is subsequently construed as validated, 
the constructs which were invoked in the prediction will 
tend to be used again as predictors in a similar situation. 

The subjects used were thirty enrollees in a course in 
Educational Psychology, all of whom were volunteers for 
the experiment. Most of the subjects had a common occu- 
pational objective, teaching, and because of the use of the 
project method in the teaching of this particular course 
they had more than usual opportunity for interpersonal 
interaction with classmates during and between class peri- 
ods. Twenty-two of the subjects were female, eight male. 

The following method for testing the hypotheses was 
used. 

(1) Personal constructs were elicited by the adminis- 
tration of the Group Form of the Role Construct Repertory 
Test (RCRT). The list of role titles used for eliciting the 
names among which each subject was to sort was heavily 
weighted with descriptions of peers, so that it could be 
expected that a preponderance of the constructs produced 
during the sorting would be constructs relevant to the 
experimental task. 

(2) Individually, or in a small group of no more than 
four, the subject was asked to predict in turn the responses 
of each of two classmates, to five of ten multiple-choice 
questionnaire items. Each item consisted of a description 
of a more-or-less critical interpersonal situation in which 
a teacher might find herself at some time, followed by 
several alternative verbal responses which might be made 
in the situation. The full ten-item questionnaire had pre- 
viously been administered to all students in the two sec- 
tions of Educational Psychology from which the experi- 
mental group was drawn. Following each prediction, the 
subject was required to specify on a separate form the 
constructs in his RCRT protocol which served as bases 
for the prediction. When the ten predictions and specifi- 
cation of predictor-constructs were completed, the exper- 
imenter pretended to compare the predictions with the 
actual performances of the respective predictees and then 
informed the subject that he was more accurate in one 
case than in the other. In half the cases, according to a 
pre-arranged random order, the subject was told he did 
better on the first of his two sets of predictions; in the 
other half of the cases, the subject was told he did better 
on the second of his two sets of predictions. Thus, each 
subject served as his own control with respect to Hypoth- 
esis II; i.e., some of his constructs were “validated” and 
some were “invalidated.” 

(3) After an interval of three weeks, the experimental 





procedure described in (2) was repeated, the predictions 
this time being made to the remaining five items of the 
original “questionnaire” and the subject predicting the 
responses of the same predictees as before. The “results” 
reported by the experimenter were the same as those re- 
ported the first time; i.e., if S had been told following the 
first prediction series that he was “more accurate on A 
than on B”, he was again told he was more accurate on A 
than on B. 

(4) Immediately following the second report of “results” 
on his predictions, the subject was asked to “re-do” the 
sorting, on the pretext that previous experience with the 
RCRT had led to the conclusion that “for the most satis- 
factory product, the sorting should be carried out at least 
twice”. The subject carried out this “editing” of the RCRT 
with his first protocol before him, the experimental intent 
being to minimize the likelihood of the use of equivalent 
terms. Later comparisons of “edited” RCRT’s produced 
during the fixed research with RCRT’s produced in the 
usual re-test manner during the pilot study, indicated that 
this modified re-test method actually did reduce signifi- 
cantly the extent to which equivalent terms were employed. 

Treatment of the data accumulated by the above tech- 
niques consisted of eliminating “superficial” constructs 
(i.e., those descriptive of similarities in age, sex, geo- 
graphical origins or location, physical traits, etc.), assign- 
ing constructs to the categories “Change” or “No Change” 
from RCRT Protocol Ito RCRT Protocol Il, and recording 
of constructs used as “predictors” and “nonpredictors”. 
Among the predictor constructs, separate tallies were 
made of those which were “nondifferential” (i.e., had been 
invoked for both predictees), those which had been vali- 
dated, and those which had been invalidated. 

Statistical tests of Hypothesis I and Il were accom- 
plished by the application of the Chi-square test for inde- 
pendence to appropriate three-by-two and four-fold con- 
tingency tables containing pooled data. Hypothesis III was 
put to statistical test by the application of the Chi-square 
test for significance of changes of response to the pooled 
data regarding invalidated and validated constructs, re- 
spectively. 

Adjunctive to the latter analysis, a statistical compari- 
son was made between validated and invalidated constructs 
with respect to the specific kinds of “change of response” 
from Prediction Series I to Prediction Series I, although 
the present study did not include an hypothesis regarding 
such a comparison. 

Results of the statistical analysis indicated that Hypoth- 
esis I had not been adequately tested, the apparent reason 
being that the inclusion of “outcomes”, i.e., validation and 
invalidation, in the design operated to obscure the effects 
of prediction qua prediction upon construct change. The 
relative stabilizing effect of validation, particularly, in- 
dicated by the trend in support of Hypothesis II, contrib- 
uted a major share of this obscuring effect. The implica- 
tion of this finding is that a proper test of Hypothesis I 
would require the exclusion of the variable “outcomes” 
from the experimental design. 

The two parts of Hypothesis II were strikingly sup- 
ported by the data; i.e., invalidated constructs were aban- 
doned with significant frequency as bases for prediction 
from the first to the second prediction situation, and, 
conversely, among validated constructs there was no 
change which could not be accounted for by chance. The 
abandonment and non-replacement of invalidated constructs 
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from a first series of predictions to a second is interpreted 
as an explanation for the fact that predictor constructs 
which were invalidated did not show significant frequency 
of change from RCRT ! to RCRT II in comparison with 
constructs not invoked in prediction at all. This finding 
indicates that an adequate test of the hypothesis that 
changes in constructs are a function of invaJidation would 
require a design in which the effects of invalidation be 
measured immediately after a single prediction series, 
rather than after two or more. 

Regarding the “dilation” and “constriction” of concep- 
tual activity, which may be defined in terms of the number 
of constructs used repeatedly, abandoned and replaced as 
predictors in successive experiences, a trend was found 
which favors a hypothesis of relationship between valida- 
tion-invalidation and constriction-dilation. However, this 
incidental finding should be subjected to specific test 
before definite conclusions can be drawn. The cumulative 
effects of validation and invalidation could profitably be 
studied in this regard by a design calling for a succession 
of validational and/or invalidational experiences put to the 
subjects. 

In general, the results of the present study, while not 
lending themselves to prediction in individual cases, do 
support, specifically, the hypothesis of a relationship 
between use-nonuse of: constructs for interpersonal predic- 
tion and changes in constructs; they indicate, generally, 
the experimental fertility of the theoretical orientation 
represented by the Psychology of Personal Constructs. 

134 pages. $2.00. Mic 58-4743 
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VISUAL-MOTOR PERFORMANCE IN 
THE REPRODUCTION OF GEOMETRIC 
FIGURES AS A DEVELOPMENTAL 
PHENOMENON IN CHILDREN 


(Publication No. 23,949) 


Wentworth Quast, Ph.D. 
University of Minnesota, 1957 


This study evaluated the Bender Visual Motor Gestalt 
records of children according to the Peek-Quast system, 
providing a taxonomy of attributes of special significance 
for children. 

Subjects were 450 children, ranging in age from four 
years to twelve years-two months; the basic normative 
sample comprised 50 children, 25 boys and 25 girls at 
each of the ages 5, 6, 7, 8, 10, and 12. In sampling, age, 
sex, and S.E.S. were controlled. 

Inter-scorer reliability (P-Q system) indicated four 
scorers showed perfect agreement 72% of the time. Reli- 
ability of children’s copying by replication six weeks after 
original testing showed agreement on specific attributes 
to range from 67% agreement within a record, to 89%; 
median agreement was 77% of the items. There was also 
marked consistency of performance in two similarly se- 
lected samples at age six. 

The hypothesis that a high degree of integration occurs 
at about beginning school age in the complex visual-motor 





skills necessary to reproduce the Bender figures was 
borne out when the 82 attributes examined, plotted against 
chronological age, showed rapid integration to occur in a 
number of attributes between the ages of five and eight. 
Fine coordination in angular relationships, smooth change 
of direction in curvilinear figures, correct juxtaposition 
of figures in space, and inhibition of perseverative and 
expansive impulses were accomplished by eight and cer- 
tainly by ten years. By age eight conceptualization of 
number was evident, the child was self-critical, able to. 
monitor errors and planfully organize his productions. 

By age ten one can expect adult-like performance. 

A secondary hypothesis--that lack of this integrative 
ability at the upper ends of the five-to-twelve age range 
tested is pathological and probably represents damage to 
the central nervous system--was also shown to be tenable. 

One hundred child psychiatric patients, ages ten to 
twelve, matched in S.E.S. proportion with the normative 
group, were divided into two groups designated suspected 
brain-damaged and suspected emotionally disturbed. An 
a priori judgment made of 17 of 82 attributes examined 
showed 12 of these to differentiate the two groups at the 
.05 level of confidence or better (ten of them at the .01 
level). False positive “organic” signs in the suspected 
emotionally disturbed occurred in but one attribute. Inter- 
correlations between these ten attributes showed them, in 
this sample, to have low positive correlation with one 
another. There was nothing abnormal in the records of 
the brain-damage suspects; rather, distortions were the 
same as those of younger children. 

Sex differences were negligible with only one of 82 
attributes significant at the .01 level. Low order negative 
correlations (.00 to .36) between I.Q. and a Bender devia- 
tion score (derived from ten attributes showing most 
marked change with age and also best differentiating clin- 
ical groups) indicated I.Q. not to be a significant determi- 
nant in Bender performance. 

Recall of figures from memory showed marked simi- 
laritv to the original record. Correlations between number 
of figures recalled and mental age were of the order of .15. 
Figures 8 and 5 were most likely to be recalled first; 
Figures 7 and 4 were recalled least often. 

Five experimental figures, exploring perspective and 
smooth change of directionality, showed none of the five- 
year-olds capable of the tasks, whereas by age ten half of 
the figures were drawn acceptably, and at age twelve, four 
of the five were accurately duplicated. 

Specially devised visual and motor tests, administered 
to the normative sample to weigh their relative contribu- 
tions in the Bender task, showed neither the visual appara- 
tus nor the motor abilities involved alone accounted for 
test deviations. 

Clinical observations and theoretical discussion empha- 
size usefulness of the Bender test in determining intact- 
ness of the central nervous system. 

304 pages. $3.90. Mic 58-4744 
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A STUDY OF THE PREDICTIVE UTILITY 
OF THE ROLE CONSTRUCT REPERTORY TEST 


(Publication No. 24,522) 


James William Rohrer, Ph.D. 
The Ohio State University, 1952 


The dissertation is an attempt to utilize the Role Con- 
struct Repertory Test as a predictor of certain personality 
variables of hospitalized neuro-psychiatric patients. 


INTRODUCTION 

G. A. Kelly has recently formulated a system of psy- 
chology which he has called The Psychological Construc- 
tion of Life.1 In this system primary emphasis is placed 
upon the conceptualizations the individual has of other 
people. These conceptualizations Kelly calls “personal 
constructs.” One means of eliciting these personal con- 
structs is by using the Role Construct Repertory Test 
developed by Kelly. This test requires the respondent to 
write down the names of acquaintances who fit certain pre- 
scribed role descriptions. After all of the names have 
been written down, they are presented to the individual in 
a series of groups of three, no two groups containing the 
same three names. As each group is presented, the indi- 
vidual is asked, “In what important way are any two of 
these people alike but still different from the third?” The 
response to this question, containing an element which 
compares two of the role names and at the same time con- 
trasts them with the third name, fits Kelly’s definition of 
a personal construct. These responses constitute the 
units with which this research is concerned. 


HYPOTHESES 
The following hypotheses, developed from free research 
findings, were tested in this study: 


1. Performance on the Role Construct Repertory Test 
is predictive of clinical judgements of the subjects’ 
awareness of personality attributes of other people. 


. Performance on the Role Construct Repertory Test 
is predictive of clinical judgements of the subjects’ 
psychological status. 


. On the basis of performance on the Role Construct 
Repertory Test, differential predictions can be made 
regarding the future occurrence, of psychological 
movement. 


The following specific predictions were made for each of 
the above hypotheses: 

Hypothesis 1. - Patients above the median in the num- 
ber of social-familial and psychological-personality con- 
structs will be rated above the median in degree of percep- 
tion of social-psychological attributes, and those below the 
median in the number of social-familial and psychological- 
personality constructs will be rated below the median in 
degree of perception of social-psychological attributes. 

Hypothesis 2. - Patients above the median in the num- 
ber of social-familial and psychological-personality con- 
structs will be rated above the median in degree of rela- 
tive psychological status, and those below the median in 
the number of social-familial and psychological-personality 
constructs will be rated below the median in degree of 
relative psychological status. 

Hypothesis 3. - Patients above the medianinthe number 





of social-familial and psychological-personality constructs 
will be rated as having changed more than the median, and 
those below the median in number of social-familial and 
psychological-personality -constructs will be rated as hav- 
ing changed less than the median. 


THE SAMPLE 

Thirty-eight patients were originally included in the 
study but 11 of them left the hospital before the research 
was completed, so complete data were obtained for 27 
patients. All of these patients were male veterans of 
World War II and had been recently hospitalized as neuro- 
psychiatric patients. The mean age was between 34 and 
30 years and the mean highest school grade reached was 
between the 8th and 9th grade. None of the 27 patients 
were receiving psycho-therapy or medically induced shock 
treatments during the period of this study. 


PROCEDURE AND RESULTS 

Each patient was seen individually by one of four judges. 
The judges rated each patient on (1) relative severity of 
illness, and (2) the extent ot which he perceived the psy- 
chological characteristics of other people. Approximately 
one month after the judge had rated the patient, a second 
contact was made. At the time of this second contact, 
second ratings were made of the same variables rated the 
first time, and ratings were also made of the amount and 
direction of change (movement) observed in the patient — 
between the two contacts. These ratings by the four judges 
constituted the criterion data. 

After a patient had been rated once by a judge, the first 
administration of the Sequential Form of the Role Con- 
struct Repertory Test was given. The second administra- 
tion of the Role Construct Repertory Test was given imme- 
diately after the second rating had been made. The data 
(personal constructs) obtained from these test administra- 
tions constituted the predictor data. 

Each personal construct was typed on a separate card, 
coded, and given to a judge who classified it as belonging 
in one of the following three piles; (1) physical-situational 
constructs, (2) social constructs, and (3) psychological- 
personality constructs. The number of each subject’s 
constructs placed in each pile was recorded. 

Since the criterion ratings had been made on an 8-point 
scale and the predictor data were also on a graduated 
scale, the hypotheses were tested by the use of chi square. 
Specifically, chi square was used to test the significance 
of the relationship between the number of patients above 
or below a cutting score in the combined number of social 
and psychological personal constructs and also above or 
below a cutting score on the criterion. 

The results of the statistical analysis indicated that 
each of the three hypotheses tested individually were un- 
tenable since only one probability value of .01 was ob- 
tained, but three probability values of .10 and 7 probability 
values of .20 were obtained. With the exception of the 
analysis of the third hypothesis, however, all of the find- 
ings were in the predicted direction. When all of the 
hypotheses and all of the predictions were pooled, however, 
the hypotheses were strongly supported with probability 
levels of less than .01 being obtained. 

Eight experimental patients had been rated by all of 
the judges so that an index of judge inter-reliability could 
be obtained. The agreement between all four judges rating 
each patient ranged from 50 to 100 percent for ratings of 
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both severity of illness and perception of psychological 
characteristics. The agreement between the various pairs 
of judges ranged from 38 to 75 per cent for ratings of 
severity of illness and from 43 to 71 per cent for ratings 
of perception of psychological characteristics. The agree- 
ment of each judge’s rating with all hypotheses was deter- 
mined and was found to range from 43 to 78 per cent with 
an average agreement of 62 per cent. With inter-judge 
reliabilities as low as those obtained, it was concluded that 
an adequate test of the individual hypotheses had not been 
made. 

By using an internal criterion, the Role Construct Rep- 
ertory Test itself, it was found that those patients giving 
more than the median number of psychological-personality 
constructs on the first administration showed a more sig- 
nificant change in the quality of their responses on the 
second administration than those patients giving fewer than 
the median number of psychological-personality constructs 
on the first test. (Actually there was a significant change 
from first to second administration for both those above 
and those below the median score, but those above the 
median score changed significantly more than those below.) 

The change in usage of personal constructs for both 
groups was in the direction of using fewer psychological- 
personality constructs and more physical - situational 
ones. This finding gives indirect support to the hypothesis 
regarding movement and also points toward a possible 
result of social isolation by means of hospitalization. This 
trend toward more frequent usage of physical-situational 
constructions of people is to be noted in the means of the 
criterion ratings also, although the amount of change in 
the ratings does not appear significant. Apart from re- 
flecting the results of hospitalization, the greater amount 
of change in the predictor (Role Construct Repertory Test 
results) suggests that the test was much more sensitive 
to change than were the ratings employed. 


CONCLUSIONS 

1. Although the null hypothesis could not be rejected 
when the hypotheses were tested individually, it could be 
rejected with a high degree of confidence when the data 
were pooled. 

2. The unreliability of the criterion ratings appeared 
to be the major factor hindering the rejection of the null 
hypothesis when the experimental hypotheses were tested 
individually. 

3. Even with the unreliability of the criterion ratings 
the analyses of the hypotheses pertaining to severity of 
illness and perception of psychological characteristics 
yielded results which were in the predicted direction. 

4. When an internal criterion was used, results favor- 
ing the hypothesis pertaining to movement were obtained. 

0. It appears that the Role Construct Repertory Test is 
an instrument that is quite sensitive to change in the con- 
structions that patients use. 

6. The significant change in the direction of using more 
impersonal constructions of people as length of hospitali- 
zation increases points toward the need for more psycho- 
therapeutic techniques that encourage participation in 
social activities. 

7. The obtained data demonstrates that hospitalized 
neuropsychiatric patients can be scaled on the dimensions 
of severity of illness and the perception of psychological 
characteristics of others through the use of the Role 





Construct Repertory Test and a scoring procedure such as 
that used in this research. 148 pages. $2.00. Mic 58-4745 
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A STUDY IN BODY-CONCEPT 
(Publication No. 25,032) 


Jacob Silverberg, Ph.D. 
University of Kentucky, 1950 


The primary purpose of this study was to present the 
body-concept construct, define it, and then to see how it 
can be used to understand the psychological development 
and differentiation of the individual. In exploring the body- 
concept an attempt was made to trace its growth and elab- 
oration beginning with the early recognition of the body as 
an object in the world external to the self, and how the 
evaluation and importance of the body and its parts by 
others as well as by the self affect this concept. The next 
step was to go from this more holistic approach to the 
study of ideas related to body parts. The questions of at- 
titudes toward size, strength, weakness, beauty, sexual 
potency, as well as ideas of the self, the senses, compar- 
ing the human with animals, and comparing the self with 
others constituted this part of the study. The “psychologi- 
cal anatomy” of the body and its members was portrayed, 
delineated and achematized. 

Beginning with the above more direct approaches to the 
study of the body-concept, another way suggested itself for 
further integrating a developmental picture of the individ- 
ual. This was to utilize the Rorschach and to inter-relate 
those aspects of the Rorschach which were felt to be rep- 
resentative of this concept. | 

The fifty male subjects participating in this study were 
all volunteers from a college population. The materials 
employed were three sets of photographs of ten male nude 
figures from the front, profile and rear views. A group of 
questions dealing with the category of selections of the 
body “most like the self” was used, as well as a shorter 
set of questions directed to the subject himself. The Ror- 
schach cards were also included in the experiment and 
Beck’s approach utilized. 

The Major results of the Whole Group were as follows: 

The bodies selected as most like the self, most like the 
father and most like the best friend were also ranked high 
in terms of adequacy. These three categories also accu- 
mulated the greatest number of similar body selections. 

It appears that the concept of the bodies of the self, the 
father and the best friend appear to be closely related, 
and may be one criterion used in forming identifications 
and emotional ties with others. 

The relation of these findings to aesthetic qualities 
found in the world were discussed. 

The majority of the subjects located the “self” in the 
head and face areas. The responses seem to indicate that 
the “self”, when located in terms of a body referent, ap- 
pears to be related to that part of the body with which the 
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individual deals with the world, whether it be with the in- 
tellect or with the body itself. 

Sight and hearing were the sensory modalities giving 
the majority of the subjects the greatest pleasure. Smell 
received the most negative evaluations of all the senses. 
The possible relation of these findings to hallucinations, 
pleasant and unpleasant associations, and some of the 
difficulties encountered in the study of smell were briefly 
discussed. 

The interpretation of the Experience Balance of Ror- 
schach in terms of the body-concept theory was elaborated 
and discussed. The parallel genesis of the two as incor- 
porated into the picture of ego differentiation. 

The Human per cent in the Rorschach record was found 
to be related to the Experience Balance type, with agreater 
per cent of Humans found with intraversive balances. The 
H% was also related to the number of Form Color re- 
sponses in a curvilinear fashion. An Eta correlation of 
.465 (6xPE) was found between these two variables. A 
correlation between the total number of whole Human re- 
sponses and the number of Form Color responses was 
found to be .60 (PE of .061), again revealing a significant 
relationship between these two variables. 

The Popular responses, with their two major content 
categories of Humans and Animals, were discussed and a 
rationale developed in terms of the body-concept. An in- 
crease in Anatomy and Sex responses also tended to go 
with extraversive records. 

In relating the Populars, the Human, Anatomy and Sex 
contents to the Experience Balance types, an attempt was 
made to show that extraversive behavior is less differen- 
tiated than the intraversive type, and how the level of 
development of the individual can in part be determined by 
an analysis of these aspects of the Rorschach performance. 

137 pages. $2.00. Mic 58-4746 


PSYCHOLOGY, EXPERIMENTAL 


THE EFFECTS OF EARLY EXPERIENCE 
ON SUBSEQUENT EMOTIONALITY 
AND RESISTANCE TO STRESS 


(L. C. Card No. Mic 58-845) 


Robert Ader, Ph.D. 
Cornell University, 1957 


This study was designed (1) to test the hypothesis that 
both handling and emotion-provoking stimulation of a non- 
traumatic nature and distributed throughout early life (as 
opposed to manipulation at maturity) is capable of raising 
the threshold for emotional reactivity to subsequent emo- 
tion-provoking situations, and (2) to investigate the effects 
of handling and various other types of emotion-provoking 
stimulation on subsequent resistance to stress. 

The following five groups received 30 days of manipula- 
tion early (beginning at 23 days) or late (beginning at 136 
days) in life: 

Group H was handled for 3 to 4 minutes per day ina 
nonsystematic manner. 

Group Ep animals were placed into a cylindrical wire 





cage suspended from an overhanging beam. In this posi- 
tion animal and cage were lifted and allowed to swing 
freely. 

Group Ey was exposed to a variety of emtoion-provok- 
ing stimuli which differed from day to day. The manipula- 
tion of groups Ep and Ey was equal in duration to the 
handling procedure. 

Group E,, was exposed to the same emotion-provoking 
stimulation as group E,,, however all the stimuli were 
presented on the same day. 

A control group experienced no manipulation other than 
that associated with their care and being weighed weekly, 
as were the experimental groups. 

Fifteen days after their manipulation all animals were 
tested for emotionality in an emergence from cage test, 
open field, Y-maze, and a second emergence from cage 
test. After a week without further testing, animals from 
each group were weighed and then immobilized in wire 
mesh and remained so for 48 hours without food or water. 
Certain animals from each group were not subjected to 
the stress. 

During stress a record of respiration rate was taken. 
For animals manipulated late in life body temperature was 
also recorded. After the stress all animals were weighed 
and sacrificed. The heart, liver, kidneys, spleen, and 
adrenal glands were removed and weighed. For late ma- 
nipulated animals the time required for their blood to clot 
was also recorded. 

Only a few of the emotionality measures differentiated 
between the several groups. The relative performance of 
the groups in terms of greater or lesser emotionality, 
however, was fairly constant from one measure to another, 
and the direction of these differences was consistent with 
those measures differentiating between the groups, and 
with the hypothesis. The overall emotionality of animals 
given massed emotion-provoking stimulation did not differ 
from that of control animals, but was greater than that of 
the other groups. The two groups given distributed emo- 
tion-provoking stimulation did not differ. Although handled 
animals tended to be somewhat less emotional than ani- 
mals subjected to distributed emotion-provoking stimula- 
tion, both treatments effected a heightened threshold for 
emotional reactivity relative to unmanipulated animals as 
predicted. 

The hypothesis that manipulation early in life is partic- 
ularly crucial in effecting a heightened reaction threshold 
to emotion-provoking situations was not confirmed. Young 
animals were less emotional regardless of the type of 
manipulation or whether manipulated at all. 

The rate of growth and loss in body weight under stress 
did not differentiate between the groups. There was evi- 
dence, however, that handled animals and those given 
emotion-provoking stimulation tend to lose weight as an 
initial response to the manipulation. | 

No support for the hypothesis was afforded by the phys- 
iological measures obtained during or after stress. The 
lack of differences between groups was accounted for by 
postulating that the stress was so severe that all animals 
were in a state of exhaustion after 48 hours. 

Incidental to the hypothesis, it was found that the pat- 
tern of change of respiration over the period of stress 
was similar to that of body temperature in a given animal. 
Also, the blood clotting time of stressed animals was 
greater than that of nonstressed animals. 
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CHANGES IN EMOTIONAL TONE AS 
REFLECTED BY COLOR PREFERENCE 
FOLLOWING EXPERIMENTALLY INDUCED 
FRUSTRATION AND SUCCESS 


(Publication No. 21,704) 


Walter Alexander Haas, Ph.D. 
New York University, 1957 


This is a study concerned with the determination of 
color preference, the consistency thereof and the influence 
of produced emotions on the established color preference 
base. It is the aim of this investigation to examine the 
traditional relationship of color choices to specific person- 
ality attributes and emotions. The problem is to ascertain 
whether emotions produced by frustration stimuli and suc- 
cess stimuli alter the established color preference base 
and whether particular colors are utilized for the expres- 
sion of these produced emotions. It is hypothesized that 
the psychological significance and meaning of color must 
be considered in light of each individual and his present 
and past experiences. Consequently, it can be supposed 
that contemporary attributes and generalizations attached 
to colors, e.g. that blue and green are colors characteris- 
tic of masculinity, cannot be accepted as absolute. To 
accomplish these ends, three techniques - Tiles, Free 
Painting Technique and Questionnaire - are administered 
to twenty subjects. Color preferences will be attained by 
these three techniques. 

In order to ascertain the consistency of the attained 
color preferences, the same three techniques are repeated 
at least four weeks later. The intra-consistency among the 
three techniques is investigated. Two different word con- 
struction tests provide the stimv!i for the frustration and 
success intervals. After the administration of the word 
construction tests, each subject is asked to utilize the 
color tiles and the paint colors. This phase of the research 
concerns itself with the question of whether the produced 
emotions alter the established color preference and whether 
particular colors are utilized to express these relationship 
between colors and emotions. A questionnaire explores 
the rationale for color preferences and the content of at- 
titudes toward colors. 

The subjects are all white college students. All color 
blind individuals are excluded. Since each subject is seen 
individually and is his own control, no further delimita- 
tions are imposed. The subjects are seen twice with a 
minimum time interval of four weeks. 

- The intra-consistency and inter-consistency of color 
preferences are established with the aid of Spearman’s 
rank correlation method. A test of significance is obtained 
with the free distribution technique. The data derived 
from the word associations are expressed in percentages 
and levels of significance are attained with the chi square 
method. The data derived from color choices given after 
the frustration and success interval are treated by the chi 
square method. The relationship between form and color 
on the paintings is presented in percentages and tested for 
significance by the chi square method. The other parts of 
the questionnaire are treated qualitatively. 

The results indicate that there is a significant intra- 
consistency among the three techniques. Color prefer- 
ences are significantly consistent. It can be concluded 
that all three techniques are acceptable tools in ascertain- 
ing color preferences. 





Emotions produced by the frustration and success 
stimuli do not significantly influence the established color 
preference base. Therefore, it can be reasoned that the 
produced momentary circumstances donot alter color 
preferences and that colors do not explicitly express pro- 
duced emotions. This contention is further supported by 
the data derived from the word associations and the ques- 
tionnaire. These data indicate that colors do not reflect 
specific emotions. 

It can be concluded on the basis of the ascertained 
intervening variables that color can not be considered in 
isolation. For example, the related content, the figure and 
ground relationship can be considered as intervening 
variables. 

The materials used to achieve frustration and success 
have been found suitable. 

Although color preferences and consequently related 
attitudes are consistent, the variables that determine these 
attitudes are not clearly established. It is apparent that 
color in isolation is not a suitable means for distinguish- 
ing personality attributes and emotions. Doubt is thrown 
on the traditional usage of color. When color is one factor 
in a total situation and different interactions take place, 
unique values, meanings and gestalt patterns are created. 

160 pages. $2.10. Mic 58-4747 


DISCRIMINATION LEARNING AS A FUNCTION 
OF REVERSAL AND NONREVERSAL SHIFTS 


(Publication No. 24,442) 


Roger Thomson Kelleher, Ph.D. 
New York University, 1955 


Adviser: Howard H. Kendler 


This study included two experiments which were de- 
signed to determine the effects of reversal and nonrever- 
sal shifts upon discrimination learning in white rats. 

In each experiment, two experimental groups (reversal 
and nonreversal) of 24 Ss were trained on a simultaneous 
discrimination which involved two sets of cues. Half of 
each experimental group had black-white cues as relevant 
and chains-no chains as irrelevant; the other half had 
chains-no chains as relevant and black-white as irrelevant. 
A control group of 24 Ss was trained on a different dis- 
crimination involving hurdle-no hurdle cues. All Ss re- 
ceived 10 distributed noncorrection trials per day. After 
learning the first (training) discrimination to a criterion 
of 18 correct trials out of 20, all animals were shifted to 
a second (test) discrimination. 

In Experiment I, the test discrimination involved the 
same sets of cues as the training discrimination. For the 
reversal group, the relevant training cues were still rele- 
vant, but the cue values were reversed (e.g., black-positive 
to white-positive). For the nonreversal group, the irrele- 
vant training cues became the relevant test cues (e.g., 
chains-positive to white-positive). If the nonreversal Ss 
persisted in their training responses, they received fortu- 
itous partial reinforcement. The control Ss were tested 
on the same discriminations as the experimental Ss. 

Experiment II was designed to eliminate the partial 
reinforcement which followed the nonreversal shift in 
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Experiment I. This was accomplished by having one of the 
irrelevant test stimuli present in both alleys on any test 
trial. For example, if chains-no chains were the relevant 
test cues, both alleys were black on half of the test trials 
and white on the other half. Except for this change in the 
test situations, the two experiments were identical. 

The results of Experiment I indicated that both types of 
shift resulted in negative transfer; however, the nonrever- 
sal shift was accomplished more readily than the reversal 
shift. In Experiment I, there was no difference between 
the test performances of the control and nonreversal 
groups, but the reversal group was significantly retarded. 

The results were interpreted as being inconsistent with 
the sequential S-R theory. According to this formulation, 
there are two stages of discrimination learning. In the 
first stage, mediating responses and cues are developed 
which make the relevant stimuli more discriminable than 
they were originally. The second stage involves the asso- 
ciation of instrumental behavior with these mediating proc- 
esses. Thus, a reversal shift should be accomplished 
rapidly because the same cues are relevant in both dis- 
criminations. Conversely, a nonreversal shift should be 
retarded because the relevant training cues become irrel- 
evant test cues. These implications did not receive sup- 
port from either experiment. 

The results of both experiments are consistent with the 
single unit S-R theory. According to this formulation, the 
response is directly determined by the excitatory strengths 
of the various stimulus components. This theory accurately 
predicted the negative transfer for both types of shift in 
Experiment I, and the retardation of the reversal shift in 
Experiment II. 77 pages. $2.00. Mic 58-4748 


AN INVESTIGATION OF THE RELATION BETWEEN 
THE PERCEPTION OF VISUAL NUMEROSITY 
AND CRITICAL THRESHOLD FOR FLICKER-FUSION 


(L. C. Card No. Mic 58-656) 


Howard Joseph Page, Ph.D. 
New York University, 1957 


The purpose of this investigation was to examine the 
relation between the CFF threshold and the perception of 
visual numerosity. These two phenomena were studied as 
a function of frequency of intermittent light, the number of 
light pulses and the light-dark ratio. 

The response of an organism to pulsed light is being 
used as a technique for evaluating the effect of various 
agents upon the receptor-neural system. The threshold 
for CFF has been found, in general, to be elevated by 
agents which increase metabolic activity and to be de- 
pressed by those which slow it down. Also it has been 
found that the electrical activity of the occipital cortex 
does not follow the wave form of the light when the eye is 
stimulated by a train of light pulses. 

The investigation was conducted by measuring CFF 
threshold and perceived number under equal experimental 
conditions. The apparatus consisted of a glow modulator 
tube driven by an electronic pulse generator. Provisions 
were made for synchronizing the beginning of an observa- 
tion with the onset of a light pulse. Three skilled observ- 
ers made CFF threshold measurements as a function of 


frequency, number of pulses, and LDR. The visual angle 
of the test field was 2° and the luminance was 1.0 milli- 
lambert. The surround luminance was 4.5 millilamberts. 
This was provided to stabilize light adaptation and to es- 
tablish a reference for foveal fixation. 

Perceived number was measured under the same at- 
tending conditions as a function of frequency, number of 
pulses, and LDR. Pulse trains of from one to fifteen 
pulses were exposed in random order for each combination 
of the experimental conditions. The observer was required 
to report the number of light flashes he perceived as a 
result of being stimulated by the train of light pulses. 

Critical flicker-fusion threshold curves were rising 
and negatively accelerated. They were the same in form 
for the three observers and were in agreement with those 
reported by previous investigators. These curves were 
regular for pulse trains containing only a few pulses. This 
finding is not in agreement with the report by Battersby 
and Jaffee. This disagreement is believed to result from 
the fact that the beginning of the observation period was 
synchronized with the onset of a light pulse in this inves- 
tigation but was not in that of Battersby and jaffee. 

More light pulses were required to achieve CFF thresh- 
old for LDR 0.80 than for LDR 0.50 and 0.20. Light pulses 
of LDR 0.50 could be resolved (seen as flicker) at a higher 
frequency than those of LDR 0.20 or 0.80. 

Perceived number decreased as a function of frequency 
for a given number of light pulses. No differences in per- 
ceived number were found among the three LDR’s used. 
With respect to the average increment in reported per- 
ceived number resulting from the addition of one pulse to 
the light pulse train, the three observers responded dif- 
ferently. Equally perceived numerosity curves were con- 
structed as a function of frequency and number of pulses. 
These were different for the three observers. The form 
of these curves changed as perceived number increased. 

In making CFF threshold measurements LDR must be 
taken into account. Perceived number curves for one 
value of LDR can be expected to be representative of those 
at other values of LDR. The form of CFF threshold curves 
can be expected to be essentially the same among observ- 
ers while that of perceived number curves appears to 
differ. As a result, the performance of each observer 
must be evaluated individually when using perceived num- 
ber as a response to stimulation by a train of light pulses. 

105 pages. $2.00. 


BEHAVIORAL ANALYSIS AND EVALUATION 
OF AIR FORCE COMBAT LEADERSHIP* 


(Publication No. 24,451) 


Milton Richlin, Ph.D. 
New York University, 1955 


Adviser: Dr. Douglas H. Fryer 


PURPOSE 








The purpose of the thesis was the development of a 
measure of job performance in terms of observed job be- 
haviors. The development of adequate criterion measures 
is considered a crucial problem in applied psychology. 
Research on criteria has centered on the problems of 
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reliability and relevancy, with less attention to the problem 


of analyzing the components of the criterion measure itself. 


It is hypothesized that a reliable and valid criterion can be 
developed which will be based solely on observations of 
critical job behaviors. This type of measure could be 
readily analyzed in terms of the components of job per- 
formance. 


METHOD 

Two jobs were studied: the commanding officer (CO) 
and operations officer (OpsO) of Air Force operational 
squadrons. Behavior lists were developed from critical 
incidents of Air Force combat leadership. The CO list 
contained 491 behaviors; the OpsO list 401 behaviors. 

A two phase experimental design was carried out. In 
Phase I, research was conducted at bases within the United 
States. Behavior lists were administered to Korean War 
Returnee officers, for description of their combat squadron 
leader; and to stateside officers for description of their 
stateside squadron leader. Behavior descriptions of 249 
combat leaders and 130 non-combat leaders were obtained. 
The officer was asked to indicate which behaviors in the 
list he had actually observed the leader perform. Overall 
ratings of the leaders were obtained from the officers who 
provided the behavior descriptions. 

In Phase II, revised behavior lists were administered 
to officers in operational squadrons engaged in the Korean 
War. A total of 1026 officers described 85 CO’s (mean of 
12.1 observers per CO); 859 officers described 80 OpsO’s 
(mean of 10.7 observers per OpsO). The officers also 
provided an overall rating of the described leader. Over- 
all ratings of 81 CO’s and 75 OpsO’s were obtained from 
superior officers. There were approximately 2 superior’s 
ratings per leader. 





RESULTS - PHASE I 

Correlations were computed between the reported oc- 
currence of each behavior and the overall ratings. In 
the combat returnee groups, 70 per cent of the corre- 
lations were significant at the .05 level or better. In the 








non-combat groups, 60 per cent were significant. The com- 
combat and non-combat groups were compared on fifteen 
behavior categories, in terms of correlations with ratings 
and frequency of reported occurrence of the behaviors. The 
groups were very similar on frequency of occurrence for 
all behaviors and for correlations for ineffective behaviors. 
There was a marked difference in correlations for effec- 
tive behaviors, with the combat groups showing the higher 
coefficients. The Phase I combat returnee data on fre- 
quency of occurrence were used to select behaviors for 
Phase Il. A minimum frequency of 5 per cent was used 

as the primary selection criterion. The revised CO list 
contained 313 behaviors; the OpsO list 255 behaviors. 
Phase I correlations were used to develop scoring keys 

for Phase II. 


RESULTS - PHASE II 

The reliability of the measures was computed by an 
analysis of variance method for multiple raters. All group 
measures had reliabilities above .80, except for superior’s 
ratings of OpsO’s, which was .31. The CO behavior list 
scores correlated .34 with superior’s ratings and .66 with 
subordinate’s ratings. The OpsO behavior scores corre- 
lated .18 with superior’s ratings and .70 with subordinate’s 
ratings. All coefficients, except for OpsO-superior, were 
Significant at the .01 level. 





CONCLUSIONS | 

A criterion measure based on reported observations of 
critical job behaviors proved to be reliable and valid. The 
measure can be analyzed in terms of specific job behaviors, 





or groups of job behaviors. This analyzability would per- 


mit the use of item analysis and factor analysis techniques 
which have been valuable in test construction. The chief 
application of the method would be as a criterion for eval- 
uation of training programs and selection tests. 

129 pages. $2.00. Mic 58-4749 
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RELIGION 


THE USE OF THE BIBLE IN THE SERMONS OF 
SELECTED PROTESTANT PREACHERS IN THE 
UNITED STATES FROM 1925 TO 1950 


(Publication No. 24,748) 


William McLeister 2nd, Ph.D. 
University of Pittsburgh, 1957 


This study is a survey and analysis of the role of the 
Bible in the sermons of selected leading Protestant 
preachers from 1925 to 1950. The list of 15 men who are 
considered outstanding in homiletical excellence for the 
purpose of this study represents the results of a survey of 
expert opinion of the chairmen of the homiletics depart- 
ments of the member institutions of the American Associ- 
ation of Theological Schools. 

With respect to the methods of using the Bible, the 
study indicates the use of a scriptural text as common 
practice even in topical preaching. A significant relation- 
ship between the sermonic pattern and the text is dis- 
closed. Extensive illustrative Biblical material is em- 
ployed while slight reference is made to exegetical pro- 
cedures or original languages. The Authorized Version 
predominates over the other versions cited. 

The wide variance in extent of Biblical use is indicated 
by a word count which in the texts used ranges from two 
words to 164; in individual sermons from none to 918; and 
in totals for ten sermons for each man from 406 to 4657. 
No definite chronological trends in amount of Scripture 
used are observed. 

An investigation of attitudes expressed toward the Bible 
discloses changing emphases on Scripture in preaching. 
Significant attitudes are revealed regarding the authority 
of the Bible in the areas of doctrine and life. References 
are noted to views expressed on the inspiration of the Bible 
and matters related to higher criticism, including the neo- 
orthodox view of the Bible. 

The largest area of reference to scriptural material 
in the sermons has to do with the application of the Bible 
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to life situations in connection with the social implications 
of the gospel. Many of the problems dealt with reflect the 
temper of the chronological period covered. Extensive 
Biblical application is made to psychological problems 
related to personality and behavior; scriptural principles 
are applied to ethical and moral situations and the teach- 
ings of Jesus are brought to bear upon political, economic, 
and social questions. The most numerous applications of 
the Bible to life situations are made in relation to such 
“spiritual” subjects as personal problems, growth in 
Christian grace, the providential purposes of God, a belief 
in life after death, a personal relationship to Jesus, for- 
giveness of sin, prayer, Christian witness, and the Chris- 
tian home. 

In so far as the preachers included in this study may 
be regarded as representative, the data seem to justify the 
conclusion that the Bible played a most significant part in 
the homiletical work of Protestant ministers during the 
past quarter century. It seems warranted to predict that 
the Authorized Version will continue for some years to 
occupy an important place in American preaching. The 
Significant quantity of Scripture revealed in the sermons 
appears to confirm the observation of writers in homiletics 
that there has been a return to a greater use of the Bible 
in preaching. 

Judging from the nature and amount of scriptural ref- 
erences in the homiletical works analyzed, the Bible has 
not lost its position of authority in the realms of both faith 
and practice. There is room for improvement in relating 
the results of Biblical criticism to the conflict between 
the scientific method and Scripture which still exists in 
the minds of many of the laity. It appears clearly indi- 
cated that the most prominent place in contemporary 
preaching is given to the application of scriptural princi- 
ples to issues of everyday life largely through life- 
Situation sermons. While the Bible need not be confined 
to meeting spiritual needs alone, it is indicated that this 
will probably remain the principal area toward which 
Protestant preachers direct their pulpit ministry. 
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SELF ESTEEM AS A DETERMINANT OF 
SELECTIVE RECALL AND REPETITION 


(L. C. Card No. Mic 58-610) 


Stanley Coopersmith, Ph.D. 
Cornell University, 1957 


This study investigates the relationship between self 
esteem and the recall and repetition of success and failure 
experiences, 

One hundred and two fifth and sixth grade children were 
administered a fifty-item measure of self esteem. The 
teacher and the principal rated the children on behaviors 
presumed to be related to self esteem. Four groups of 
twelve subjects each were selected: a) High-Low - rated 
in the upper quartile by self and in the lower quartile by 
teacher and principal; b) High-High - rated high by both; 
c) Low-Low - rated low by both; and d) Low-High - rated 
low by self and high by the teacher and principal. 

Each subject was then given a series of six pairs of 
tasks, in an achievement oriented situation. He failed and 
succeeded upon one of each pair. The tasks were followed 
by four study completions which had been found to elicit 
need Achievement. Recall was then obtained, after which 
the subject was offered an opportunity to repeat either the 
success or failure variation of each task. 

The data were analyzed both in terms of the four groups 
differing in self esteem and by a correlational analysis to 
determine which of the independent variables were related 
to recall and repetition. The four groups were found to 
differ significantly in school achievement, sociometric 
status, achievement motivation and manifest anxiety. The 
four groups may be briefly characterized as follows: a) 
High-Low - low achievers with high goals; b) High-High 
- above average performance commensurate with goals; 

c) Low-Low - low achievers who are satisfied with their 
performance; and d) Low-High - high achievers with ex- 
tremely high goals. 

No differences were found in either initial (first three) 
or total recall, each group tending to recall more suc- 
cesses than failures. The groups showing agreement of 
evaluation (HH and LL) repeated more successes while 
those with disagreement of evaluation (LH and HL) re- 
peated more failures. Since there were similar results 
regardless of the direction of the discrepancy between self 
and teacher evaluations, an absolute D (Self-Teacher) score 
was employed in the correlational analysis. Need Achieve- 
ment and the D (S-T) score were both negatively related to 
repetition. No independent variables were found to be re- 
lated to recall. 

The results indicate that either high need Achievement 
(interpreted as an indication of a discrepancy between, the 
individual’s performance and goal), or a high D (S-T) 
score (interpreted as a sensitivity to achievement related 
cues) produces a repetition of failures. A high drive state, 
presumably anxiety, is seen as underlying the discrepancy 
between self and observer evaluations. Extremely high 
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need Achievement or extremely high D (S-T) scores result 
in repetition of failures in virtually all cases, whereas 
success is repeated in the majority of cases where the 
values of the two variables are lower. 

The following conclusions are drawn: 1) Recall and 
repetition behaviors are not dynamically equivalent. 2) 
The results of recall and repetition studies are, to a great 
extent, dependent upon the motivations and perceptions of 
the particular subjects employed. 3) There is need to re- 
define the term self esteem so that a more precise usage, 
in keeping with observed differences in behavior, will be 
possible. 154 pages. $2.05. 


AN EVALUATION OF SELECTED FACTORS 
INFLUENCING OCCUPATIONAL CHOICES 


(L. C. Card No. Mic 58-703) 


Norman Howard Deunk, Jr., Ph.D. 
The Ohio State University, 1953 


Almost everyone at some time is confronted with the 
problem of occupational choice. Never before have there 
been so many people in the working force of the United 
States, as well as so many specialized jobs at which one 
may choose to work. The complexity of modern business 
and industry tends to increase the. difficulty of selecting 
one’s life work. 

Practically every man and many women must make an 
occupational choice at least once, although for some indi- 
viduals job choice is an essential part of their daily work. 
Vocational guidance counselors, placement officials, 
teachers, and recruiting executives are among those who 
deal with this problem almost daily. 

The study of occupational selection is important to the 
economy of the country and to society because the produc- 
tivity and skill of the workers are essential to the pros- 
perity of the nation. Also, it is important to the individual 
for his vocation to be one which draws on his greatest apti- 
tudes as well as on his training and experiences. 

A characteristic of our society is that many people 
must choose their jobs when they are quite young, before 
they are well prepared to do so. For this reason, parents 
and other occupational advisers play a large part in guid- 
ing young people into “appropriate” jobs. Many advisers 
are limited in their ability to provide broad vocational in- 
formation. Parents may instruct their children as to the 
importance of proper job choice, and may encourage care 
in the selection. Teachers may stress the study of various 
occupations, but too often they have had to deal with this 
problem with inadequate factual information and little real 
understanding of how jobs are selected. Only recently have 
there been research and information on how individuals 
choose their careers. 

College students have a longer period than others in 
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which to evaluate alternative jobs, yet many seniors ap- 
proach graduation undecided as to the job they should seek. 
A study of the factors which influence college seniors’ job 
choice may be of value to students as well as to college of- 
ficials and business executives. 

Such a study was made in surveying of the occupational 
preferences of male seniors in Ohio colleges. A major ob- 
jective was to determine the extent to which selected fac- 
tors influence students’ job preferences. A secondary pur- 
pose of the investigation was to find means of stimulating 
students’ interest in jobs which they otherwise might not 
consider for their vocation. The seniors’ replies may be 
applicable to educational and vocational counseling of other 
students and may be helpful in the recruitment of college- 
trained men in business and industry. 

The inquiry was conducted during a period of economic 
prosperity when the opportunities for work exceeded the 
candidates for these positions. 

The factors evaluated for their influence on job choice 
included items of personal data, selected environmental 
conditions, education, previous work experience, mobility, 
preferred working conditions, and vocational goals. Pre- 
cedence for the use of each factor was found in a review of 
the literature on the subject and previous investigation of 
job choice, although it appears that these earlier studies 
did not include a wide range of male seniors’ job choices. 

The objectives of the study were to determine which 
factors affected job choice, to ascertain the nature and ex- 
tent of the influence of these factors, and to investigate 
certain relationships between the factors for possible ex- 
planations of job preferences. 

A proctored-questionnaire technique was the method 
used to gather data for the study. A 64-item questionnaire 
was developed for this survey, and was pretested with a 
group of 200 graduating seniors at The Ohio State Uni- 
versity. It was then reviewed by 30 professional research 
men and personnel executives in business and industry. 
The revised instrument was administered by the author and 
certain cooperating professors to students in classrooms 
or in voluntary groups at each of the 15 participating Ohio 
colleges. 

There were 1310 male seniors among the 2406 students 
surveyed. These seniors constituted 11 per cent of the ap- 
proximately 11,700 male seniors who were enrolled in ac- 
credited Ohio colleges in the spring of 1952. The sample 
included seniors at both large and small colleges of varied 
types throughout Ohio. Fifteen of the 59 accredited col- 
leges having male seniors participated in the survey. 

Seniors’ replies from the returned questionnaires were 
edited and coded for use in previously prepared skeleton 
tables and were then tabulated by the Bureau of Business 
Research at The Ohio State University. 

The students surveyed indicated their job preferences, 
personal data, and the working conditions they preferred 
on their chosen job. These data illustrate the relative num- 
ber of students who prefer each type of work, and the type 
of students, in terms of background, educational training, 
and work experience, who prefer a given job. The voca- 
tional goals and attitude toward mobility of those choosing 
particular jobs were also indicated. This information may 
be of value to management in evaluating students as po- 
tential employees and in developing plans for recruiting a 
supply of college-trained persons to meet their needs. 

Company education programs designed to stimulate 
students’ interests for particular jobs may be more effec- 





tive if they are related to those factors (opportunity, in- 
come, prestige, etc.) which students consider most im- 
portant in selecting their jobs. 

Employers who depend on the prestige of job oppor- 
tunities to attract students may find that prestige is not a 
substitute for the more tangible rewards for many seniors. 
While almost all of the students reported that prestige was 
an important consideration in choosing their job, they dis- 
agreed on its value. The students who chose technical 
work or jobs in which they did not meet the public tended 
to place little or no monetary value on this factor when 
high prestige meant less pay. Apparently, when the prac- 
tical aspects of the job need not be considered, prestige _ 
has a relatively great influence on job choice; students ak. 
who themselves chose jobs with relatively little prestige 
preferred their sons to enter high-prestige occupations, 
such as those of physician or engineer. 

Information revealing the importance of the source of 
students’ first interest in their chosen job may indicate 
where the company education programs would be most ef- 
fective in attracting students. The students reported that 
previous work experience and classroom studies were 
primary sources or reasons for first interest in their 
chosen jobs. The data indicate potentially effective areas 
in which to stimulate students’ occupational interest. Since 
for many students, part-time jobs, employment, and class- 
room work have an effect on their selection of a job, busi- 
ness firms may develop students’ interest by offering em- 
ployment of this type and by providing occupational infor- 
mation to college and high school teachers for use in their 
Classes. Thus, classroom study was the most frequently 
indicated source of students’ interest in selling insurance. 
Virtually all of the seniors who chose this job (except for 
those whose parents were in this work) first became in- 
terested in selling insurance in college classrooms and 
were all enrolled in large Ohio state universities which 
have been commended for the broad training which they of- 
fer in the insurance area. 

The selection of applicants for particular jobs may be 
facilitated as a result of the study finding. An evaluation 
can be made of the individual, comparing him with other 
students who chose a job in terms of educational training, 
work experience, required income, and preferred working 
conditions. With this information the employer may be 
able better to equate students’ qualifications and the re- 
quirements of the job offered. Contrary to popular belief, 
neither marital status nor veteran status appeared to in- 
fluence students’ job choice, for the same jobs were chosen 
by an equal percentage of seniors in each of these classi- 
fications. Married seniors, however, preferred both in- 
tense intracompany and intercompany competition more 
than did single students. Married seniors and veterans 
were willing to move at the company’s convenience more 
frequently than were single and nonveteran seniors, Mar- 
ried students may be morecompetitive because of their re- 
sponsibilities to their family and dependence on their jobs, 
while single students appear tobe more inclined toward 
teamwork since they prefer less intracompany competition. 

Married students’ mobility may be due to the fact that 
they can take their family unit with them when they move 
and are presumably less free to change jobs. Veterans 
also appear to be less tied to their home city. Evidently 
single and nonveteran students have greater job independ- 
ence and are less inclined to commit themselves to move 
to maintain their jobs. 
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Students’ vocational goals and their attitude toward mo- 
bility may indicate whether they are willing to meet the 
requirements of a particular job. Such goals were meas- 
ured in terms of the organizational level at which they 
chose to work, preferred type of organization, attitude to- 
ward advancement, and their career expectations. Early 
environment evidently plays an important part in deter- 
mining students’ vocational goals. The size of company in 
which seniors prefer to work is closely related to the size 
of their fathers’ organization. Students whose fathers earn 
relatively low incomes aspire to levels of income higher 
than their parents; seniors whose parents earn high in- 
comes hoped to earn comparable incomes on their chosen 
jobs. The father’s occupation also seems to influence stu- 
dents’ vocational goals. The occupational choices of stu- 
dents whose fathers have low level jobs tend to be re- 
stricted to a similar level, while the sons of fathers en- 
gaged in the high level work appear to select a wider range 
of occupations. 

The working conditions which seniors expected may 
serve to illustrate the accuracy of their information about 
jobs. The data, when compared to probable working con- 
ditions on the students’ preferred jobs, may indicate mis- 
taken concepts about jobs and unrealistic attitudes toward 
conditions. In this way, students’ need for occupational in- 
formation may become apparent. 

An example of a discrepancy between expected and 
probable working conditions was found among the students 
who chose to sell life insurance. Less than one half of 
those seniors seemed to be willing or to expect to work 
five nights each week. The majority expected $3,000 to 
$4,000 income the first year. Almost all in this group ex- 
pected to make insurance sales their career. Should these 
students find jobs selling life insurance, they probably will 


have more night work and less pay than they expected. Be- 


cause of the so-called “starvation period” in this job, many 
of these students probably will turn to careers other than 
life insurance selling. 

A review of seniors’ preferences for other items such 
as the level of organization at which to work, the amount 
of travel, willingness to move, and expected income after 
10 years may also suggest areas for corrective occupa- 
tional information. 

The college in which the student is enrolled and his 
major subject are related to his job choice for many oc- 
cupations. College recruiters may find the majority of 
those interested in particular jobs pursuing the same 
major subject in the same college. These data may per- 
mit recruiting economies for some jobs. It cannot be de- 
termined whether college enrollment or the study of a 
particular major subject caused students to choose a given 
job, or if the choice of a subject for study and college en- 
rollment occurred after a job was selected. 

Estimation of the future training needs of an organiza- 
tion may be made from the data (education, work experi- 
ence, etc.) which reveal the preparedness of college gradu- 
ates who prefer a given job. Students’ expectations for 
making their first job their life’s career may be helpful 
in planning long-range executive training programs in 
industry. 

A final application of the findings of this study may be 
made in further research in the area of male college 
seniors’ job choice. This survey was exploratory in na- 


ture to the extent that very few prior studies have evaluated 


as large a scope of occupations in terms of as many ques- 





tionnaire items. Each of the questions apparently meas- 
ured the extent to which seniors choosing different jobs 
varied in their preference for, or attitude toward, factors 
which may be important in job choice. Other items were 
answered in the same way by almost all of the seniors. 
While these latter questions may be important considera- 
tions in the selection of a job, they do not appear to have 
an influence on the type of job chosen, nor do they serve 
to differentiate between job preferences. For these rea- 
sons, these latter items are less significant to this study 
than are those which tend to be related to students’ job 
choice. 

The results of the study may be helpful to future studies 
of male college seniors’ job choice. The data may have 
application in directing researchers to the factors most 
conducive to obtaining the objectives of their studies and 
away from questions which have relatively less value. 
The influence of each item on job choice is listed under 
the factor it was intended to measure. An evaluation of 
certain items included in this study and an indication of 
which factors may be most useful in future research fol- 
lows. | 

Personal Factors. The students’ age appeared to have 
an influence on selection of an occupation, but veteran and 
marital status generally made no difference in the per- 
centage of students who chose a certain occupation. Being 
an only child seemed to be an irrelevant consideration. 

Environmental Factors. Parents’ preferences for their 
sons’ jobs were related to the job the sons chose, as were 
the fathers’ occupations, levels of income, and sizes of 
company. The size of the student’s home town was re- 
lated to the size town in which he preferred to work, but 
the size of the high school from which he graduated ap- 
parently was not a significant item. 

Previous Work Experience. Only one of the three ques- 
tions concerning work experience was found to be asso- 
ciated with occupational choice. The senior’s best-liked 
job was closely related to job choice, but the number of 
years of work experience and the job held longest seemed 
to have no effect on male college seniors’ occupational 
preferences. 

Educational Factors. The course of study and the type 
of college in which students were registered correlated 
with their job choice. 

Preferred Working Conditions. The minimum annual in- 
come and expected income after 10 years tended to dif- 
ferentiate between occupations, as did the degree of com- 
petition preferred on the job. The value of training and 
prestige varied between those who chose different occu- 
pations, but the organizational level and degree of super- 
vision which was preferred was the same for approxi- 
mately two-thirds of all of the seniors; this was also the 
case for willingness to move with the jobs. 

The preferred size of company, amount of overnight 
travel, and night work were found to be different between 
those choosing different jobs, but the level of work pre- 
ferred and type of payment system favored generally did 
not differentiate between occupations. The type of or- 
ganization in which to work was closely related to job 
choice, while about one half of all the students considered 
fringe benefits as part of their income. The seniors’ vo- 
cational preference for a hypothetical “son” was meaning- 
ful in that students chose jobs on a par with or above their 
own for their “sons”. The seniors’ attitude toward ad- 
vancement generally did not differ with their preference 
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for different jobs. The students who elected to work at 
high organizational levels and those who preferred selling 
work were interested in their own hours on the job. 

The source of first interest in their chosen work and 
the relative importance of factors which influenced stu- 
dents’ choice of a job may contribute to additional studies 
in this area. The students’ vocational goals or ambitions 
and mobility on their chosen jobs were inferred from their 
preferences for working conditions. These factors may 
serve to explain job preference if included in future inves- 
tigations of job choice. 

A follow-up study of the jobs which seniors chose and 
an evaluation of success on their jobs would provide a 
basis for analyzing the importance of early job preferences. 
An investigation of this type may be accomplished by means 
of continuing studies with the same group which relate their 
early job preferences to their job choice and to their suc- 
cess in that occupation. Studies of this type may indicate 
which factors influence the selection of an occupation and 
performance on that job, as well as the effect of students’ 
job preferences on their eventual careers. 

Suggestions have been made in the discussion of the 
findings of the study for the stimulation of students’ in- 
terests in particular occupations. This is a primary step 
in insuring that many businesses and industries have ample 
opportunity in hiring college graduates. 431 pages. $5.50. 


Abstract published by special arrangement with The 
Ohio State University. 


EFFECTS OF BEING WITTY ON POSITION IN THE 
SOCIAL STRUCTURE OF A SMALL GROUP 


(L. C. Card No. Mic 58-612) 


Jacqueline Desire Goodchilds, Ph.D. 
Cornell University, 1957 


The prevalence and persistence of humorously-toned 
conversation spontaneously generated in the interaction of 
small groups of people presents a host of unexplored prob- 
lems for the student of group behavior. The present study 
deals with one aspect of such social humor -- the effects 
of being witty upon the relationship between the Wit and 
his non-witty associates. Hypotheses were stated as ex- 
pected associations between the exercise of a particular 
type of humor (a traditional two-fold classification) and 
perceived position of the Wit on two frequently-studied di- 
mensions of social structure. Specifically, it was pre- 
dicted that a Sarcastic Wit (biting, pointed ridicule) will be 
perceived as powerful (influential) but unpopular, a Clown- 
ing Wit (whimsical, simple joking) as popular but power- 
less (without influence). 

The large number of factors which must be controlled 
or somehow accounted for (quantitative and qualitative as- 
pects of the communication pattern, already established 
sources of power and/or popularity, degree of funniness 
of the humor, etc.) present a considerable methodological 
problem; the particular solution devised in this instance 
might prove applicable in other more or iess similar situ- 
ations. Artifically simulated small group (three-man) in- 
teractions in the form of written fictional conversations, 
each involving one person who consistently attempts to be 





humorous, were examined by 73 college student subjects 
who provide essentially validating measures of the degree 
of funniness of the Wit and the clarity of humor type in 
each of the situations (twenty-four in all). A series of 
status judgments, estimates of the position of the Wit in 
each of the fictional small groups on the two dimensions 
of social structure, were then made by 150 additional col- 
lege student subjects (of both sexes, analyzed separately) 
under several different combinations of presentation con- 
ditions. These judgments comprise the data for hypothe- 
Sis testing; the main statistic employed was analysis of 
variance. 

The predicted relationships between being witty in the 
specified ways and position on the power and popularity 
dimensions are in general strongly supported by the data, 
whether comparisons are made in terms of the relative 
position of one type of Wit on the two status dimensions, 
in terms of the relative position on one status dimension 
of the two types of Wit, or in terms of deviation from 
chance expectancies (non-Wit). Two methodological vari- 
ables (presentation condition and referent, i.e. whether 
judgments are made in terms of the judge or in terms of 
the judge’s estimate of the feelings of the fictional group 
members) and one validating variable (degree of funniness 
of the Wit) exert demonstrable and selective effects on the 
relationships -- most noticeably a highly differential re- 
action to the influence dimension dependent on referent 
and a highly differential reaction to the Sarcastic Wit de- 
pendent on funniness level. 

It is concluded that being witty in an interacting small 
group is related in definitely specifiable ways to occupy- 
ing certain positions in the group social structure. More- 
over the possibility of studying experimentally such com- 
plex situational behaviors as being witty is convincingly 
demonstrated. 143 pages. $2.00. 


THE RELATIONSHIP BETWEEN THE EFFICIENCY 
OF THE GROUP DECISION-MAKING PROCESS 
AND GROUP POLARIZATION 


(L. C. Card No. Mic 58-723) 


James William Hepler, Ph.D. 
The Ohio State University, 1953 


INTRODUCTION 

Only in recent years has the social psychologist be- 
come interested in the study of small groups per se. Prior 
to this time, the research in the area of small groups was 
limited primarily to investigations using individual meas- 
urements in the group situation. Few attempts were made 
to use the group as the unit of measurement. The early 
psychologists did not consider groups to be “psychological 
entities” to use Hemphill’s phrase.* 

In recent years, the emphasis has been shifted from the 
study of the individual’s behavior in group situations to the 
study of group behavior itself. Before attacking this prob- 
lem, investigators were faced with the task of uncovering 
measurements which were characteristic of the group. 
Cattell,”* using the statistical technique of factor analy- 
sys, has recently published several articles on this prob- 
lem. Hemphill and Westie’ have reviewed the literature 
on the problem of group dimensions and have identified 
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fifteen dimensions which they believe to be characteristic 
of groups. Among these dimensions is group polarization, 
which is used as the independent variable in the present 
study. 

The next logical step toward an understanding of small 
groups Should be one of defining the relationships that exist 
between the group characteristics and the behavior of the 
group. This particular problem has been receiving an in- 
creased amount of attention in recent years. To exemplify 
this trend, the results of several investigations of the re- 
lationship between group cohesiveness and some measure 
_of group performance will be cited. Guetzkow, Marquis, 
and Heyns* summarized the finding of several of their 
studies on the relationship between group cohesiveness and 
satisfaction with the results of a decision-making confer- 
ence by stating that “satisfaction with the meeting in- 
creases with the cohesiveness of the group.” In another 
study using group cohesiveness as the independent vari- 
able, Scharter, Ellerton, McBride, and Gregory” found that 
cohesiveness was related to group productivity. Thibaut® 
found that group cohesiveness tended to remain stable or 
to improve during times of group stress or frustration. 

Although many other studies could be cited, those given 
in the above paragraph are enough to demonstrate this 
trend in small group research. 


PROBLEM 

The present study attempted to demonstrate the rela- 
tionship between a group characteristic and some measure 
of the group’s performance. In the investigation, the group 
characteristic was the polarization of the group, and the 
measure of the group performance was the efficiency with 
which the group could solve a common problem. In brief, 
the study attempted to ascertain the relationship that 
existed between the polarization of a group and the effi- 
ciency with which the group reached a unanimous decision 
on a common problem. 

If the problem is to have the same meaning for all 
readers, several terms must be clarified. The first word 
used which needs to be made more explicit is “polariza- 
tion.” To Hemphill and Westie’ this term refers to the 
number of immediate goals of the group. A highly polar- 
ized group would be one which had a “single purpose to- 
ward which each and every member worked.” Groups 
which are low in polarization would be ones which “(a) have 
goals which are not clear to any of the members of the 
group, (b) have a number of goals toward which each of 
some members work.” 

In the present study, this use of polarization has been 
extended to include two additional factors. The first of 
these additions extends the use of the word “goal” in 
Hemphill’s definition to include any goal or goals (imme- 
diate, intermediate, or long-range) of the group. It follows 
from this extension that the polarization of a group would 
be partially a function of the goals which the investigator 
is studying at any particular time. 

The second addition extends the concept to include the 
divergency of the group’s goals. It is possible that the 
group’s goals may supplement each other. It is also pos- 
sible that the goals may be in opposition to each other. 

One could not say that the polarization of the group would 
be the same in these two instances on the basis of the num- 
ber of goals being equal. 

According to the new formulation of the concept, the 
polarization dimension could be conceived as a two- 





dimensional plane. The first dimension would be the num- 
ber of group goals; the second would be some measure of 
the divergency of these goals. 

In the present study, polarization refers to the long- 
range goals of the group. There were two experimental 
conditions: in one the polarization of the group wras high, 
i.e., the groups had only one long-range goal; in the sec- 
ond polarization was low, i.e., the groups had two long- 
range goals which were completely opposed to each other. 

The term efficiency needs clarification since the ques- 
tion always arises, “efficiency in what respect?” In the 
present problem, three measures of efficiency were used 
--(1) time to reach a unanimous decision (2) satisfaction 
with decision (3) workability of decision. 

In the light of the above discussion, the problem can 
now be restated in the following manner. The study is 
formulated to discover whether the polarization of the 
groups, defined in terms of the number and divergency of 
the group’s goals, has any effect on the efficiency with 
which the group reaches a decision on a problem involving 
these goals when efficiency is measured by time, satis- 
faction, and workability of the decision. 


METHODOLOGY 

Several designs could have been used in the study: one 
with a large number of degrees of polarity but with few 
groups in each degree, another with only a few degrees of 
polarity but with more groups in each experimental con- 
dition. The first design would have had the advantage of 
giving more information, but it would have done so at the 
expense of the reliability of the information. The second 
would have reversed the advantage and disadvantage of the 
preceding design. Since the study was exploratory, the 
second design was chosen. | 

In order to investigate the problem previously outlined 
it was necessary to choose a discussion topic about which 
there would be considerable disagreement in terms of 
long-range goals. A problem in the field of labor manage- 
ment relations was chosen because it seemed to fulfill this 
prerequisite. | 

It was then necessary to identify the goals of the sub- 
jects on the labor-management controversy. A question- 
naire method was chosen to accomplish this end. Since no 
such instrument is yet available, it was necessary to build 
one. This task was effected by interviewing experts in 
this field as to the present issues on which there would be 
a wide split between labor and management. These ex- 
perts included men in high positions in management and in 
union organization who were in concrete contact with the 
problem as well as men in academic positions whose pri- 
mary interest in the problem was a theoretical one. Ex- 
cerpts from these interviews were then placed into state- 
ment form and constituted the basis for the first form of 
the labor-management questionnaire. [It was recognized 
that not all of these items would be valid. The form was 
given to a group of individuals and an item analysis com- 
pleted to determine the discriminating items. The thirty- 
six most discriminating items constituted the final form 
of the questionnaire. This form was cross-validated by 
administering it to two groups of persons with known at- 
titudes, union stewards and individuals in a service or- 
ganization made up of business and professional men. The 
scores on the questionnaires showed a significant differ - 
ence between the two groups. 

With the design used in the study, two experimental 
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conditions were created. There were twelve groups in 
each condition. The groups in the first of these conditions 
were composed of individuals who were relatively homoge- 
nous with respect to their attitudes on the final status of 
labor and management, These groups were designated as 
the unipolar groups. In order to disallow for any effects 
of position along the labor-management continuum, three 
points were chosen from which individuals were selected 
for the various groups: (1) pro-labor, (2) middle-of-the- 
roaders, (3) pro-management. 

The groups comprising the second experimental condi- 
tion were composed of individuals who were heterogeneous 
in regard to their viewpoints on the eventual status of labor 
and management. In each of these groups there were three 
persons who were pro-management and three persons who 
were pro-labor. In forming these groups, certain controls 
were carried out in order to equate or eliminate the ef- 
fects of certain irrelevant variables. 

All groups were then given the same problem to solve. 
The task which was presented to the groups was the negoti- 
ation of a hypothetical union-management contract from a 
case history which was given to them to read. Facts for 
both sides were presented in this case history. The case 
history terminated with the presentation of eleven current 
union demands and the management’s counter-proposal for 
each of these demands. The groups were asked to reach a 
decision on each demand which would be just to both parties, 

The experimental sessions were conducted in the group 
laboratory of the Personnel Research Board Building. The 
laboratory is equipped with a one-way screen and micro- 
phone which enables the experimenter to watch and listen 
to the proceedings of the group without being physically 
present. The subjects were told of this fact in the direc- 
tions. In order to keep artificiality at a minimum, the 
members were given no identifying number, signs, etc. 
They addressed each other directly. The procedure seemed 
to be satisfactory. 


RESULTS 

The results of the time criterion terminated as pre- 
dicted. The bipolar groups took significantly longer to 
reach a decision than the unipolar groups. This result was 
predicted on both a logical and theoretical basis. 

The results of the satisfaction criteria were not as 
clear cut. The satisfaction with the contract was meas- 
ured by six rating scales. It had been predicted that the 
bipolar groups would be less satisfied with their contract 
than the unipolar groups on all of these scales. 

In terms of over-all satisfaction with the contract, 
there was no Significant difference between the groups in 
the two experimental conditions. On the rating scale meas- 
uring the satisfaction with the wage issue, the bipolar 
groups were significantly less satisfied. The remaining 
four scales were used as indirect measures of satisfaction 
in terms of interest in experiment, possible friend of group 
members, etc. Since the validity of these scales is dubi- 
ous, they will receive no further elaboration. 

One possible explanation for the discrepancy between 
the predicted results and observed might be that the over- 
all satisfaction was a function of the satisfactions with in- 
dividual issues. Although the individuals in the bipolar 
groups might be dissatisfied with the decision on one item, 
this could be compensated by complete satisfaction on 
another issue. 

It has also been predicted that the bipolar groups should 





show greater variability on their satisfaction ratings. 
This prediction was not substantiated by data collected in 
the study. 

Concerning the workability of the contracts, it had been 
predicted that the bipolar groups should reach a decision 
which was more workable than the unipolar groups. The 
criterion of workability was the solution to the problem 
which was given by two labor arbitrators. In terms of 
over-all workability, this hypothesis was not verified from 
the data collected in the study. When the data were ana- 
lyzed by individual issue, the bipolar groups gave a more 
workable wage agreement than the unipolar groups. The 
difference, however, was significant only at the .10 level. 
The unipolar groups gave more workable decisions on the 
check-off issue and the company to furnish hand tools is- 
sue. On both of the latter issues, the difference was only 
Significant at the .10 level. 

Several possible explanations of the descrepancy be- 
tween the predicted and the observed results can be of- 
fered. The most plausable of these concerns the amount 
of knowledge that the subjects had at their disposal. Most 
of the subjects were relatively naive about the needs of 
labor and management. 

A second possibility concerned the criterion of work- 
ability used in this study. Workability was marked on an 
individual item basis according to whether it fell within or 
without the range given by the experts. Thus, there was 
no allowance made for any wholesale trades and a pre- 
mium was placed on compromises. Had some other meas- 
ure of workability been used, the results might have been 
different. 


CONCLUSIONS 

1. The hypothesis that the bipolar groups should take 
longer to reach a decision than the unipolar groups has 
been substantiated. _ 

2. Partial corroboration has been given to the hypothe- 
sis that unipolar groups should be more satisfied with 
their contracts than the bipolar groups. Further clarifica- 
tion of several points raised by the data obtained in this 
study is still necessary. 

3. Under certain circumstances the representation of 
two viewpoints in a situation does not automatically guar- 
antee a more workable decision than would be reached by 
the representation of a single viewpoint. 

4. The experimental topic used in this dissertation 
was extremely interesting to the subjects. With minor 
modification, it could be used in a multitude of problems 
in the field of group dynamics. 132 pages. $2.00. 
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INTERGROUP EMPATHY: AN EXPLORATORY 
STUDY OF NEGRO AND PUERTO RICAN 
GROUPS IN NEW YORK CITY 


(L. C. Card No. Mic 58-633) 


Shirley Jenkins, Ph.D. 
New York University, 1957 


The study deals with the extent of intergroup empathy 
between American Negro and Puerto Rican people in New 
York City. Empathy is measured by the ability of mem- 
bers of the two groups to predict the responses of each 
other on statements dealing with intergroup relations. 

The investigation was developed in recognition of the 
growing social importance of interaction among minority 
groups, and the changing population composition of Man- 
hattan, where every third public school child is Negro, 
Puerto Rican, or white “continental.” 

In order to determine the prevailing attitudes of Ameri- 
can Negro and Puerto Rican people toward each other, over 
seventy-five exploratory interviews were undertaken in 
community agencies and churches in four neighborhoods 
of intergroup contact: Chelsea, the Lower East Side, the 
West Side, and East Harlem. An empathy schedule was de- 
veloped from reactions expressed in the interviews, using 
ratings prepared by a panel of five judges who evaluated 
the items. The schedule, which contained twenty state- 
ments, ten on conflict and ten on cooperative issues, re- 
quired a three-fold response to each statement, as follows: 
“Do you agree ?” (individual response), “Do members of 
your own group agree, in general?” (intragroup predic- 
tion), and “Do members of the other group /Negro or 
Puerto Rican/ agree, in general?” (intergroup prediction). 
The sample for the schedule consisted of 250 members of 
American Negro and Puerto Rican groups, in community 
agencies in the four neighborhoods already studied. Each 
completed either the English or the Spanish version of the 
schedule, typically in a meeting with the investigator. 

The percentage of “Yes” responses were analyzed for 
each group on fifteen inter-relationships within the data. 
These compared individual, intragroup, and intergroup 
answers. Three hundred t scores were computed, andused 
to analyze cooperative and conflict statements in terms of 
the significance of their differences, with conclusions 
based on the application of the null hypothesis. 

The results showed a high level of individual agreement 
among Negro and Puerto Rican respondents on cooperative 
statements, which included generalizations on human rela- 
tions and instances of discrimination against both groups. 
Agreement dropped significantly in several cases in re- 
sponse to “Does your group agree?” This indicated some 
concealment of intergroup differences on cooperative is- 
sues, with projection onto other members of one’s own 
group. On conflict statements, however, there were sig- 
nificantly different reactions from Negroes and Puerto 
Ricans, with individuals identifying closely with their own 
groups, 





The empathic responses were measured by comparing 
intergroup predictions with both individual and intragroup 
reactions of the opposite group. Intragroup reactions pro- 
vided the more valid comparison because of the conceal- 
ment of differences on individual cooperative responses. 
The data showed that predictions were more accurate on 
cooperative than on conflict issues, supporting the hypothe- 
sis of the study. In most cases where the two groups dis- 
agreed, they also failed to predict the position of the other 
group. The two statements resulting in the highest sig- 
nificant differences between empathic responses for both 
groups were: “Because the Puerto Rican regards himself 
as white, he looks down on the American Negro,” and 
“Puerto Ricans can get houses and jobs where Negroes 
cannot.” 

The study results indicated that schedule statements 
with the lowest mutual empathic responses were not re- 
lated to issues on which there were specific intergroup 
contacts. They dealt instead with such matters as com- 
petition for houses and jobs, identification with “being 
white,” and the effect of the latter on social acceptance. 
The conclusion was that attitudes of both Puerto Rican and 
American Negro people toward each other depended more 
on their separate problems of role and status in the larger 
community, than on their actual intergroup associations. 

280 pages. $3.60. 


_ PERCEPTUAL CLOSURE AND 
EXTREME SOCIAL ATTITUDES 


(Publication No. 22,972) 


Irving A. Taylor, Ph.D. 
New York University, 1954 


Adviser: Marie Jahoda 


The purpose of the research was to compare perceptual 
closure tendencies in extreme liberals, extreme conserv- 
atives, and those intermediate in social attitudes. It was 
hypothesized that there would be no difference between ex- 
tremes with regard to the degree of closure exhibited in 
the reproduction of configurations containing gaps, and 
that either extreme would exhibit greater closure tenden- 
cies than the intermediate group. 

The subjects numbering 253 were obtained from twelve 
summer classes at the University of Houston in 1953. 

Most of them were male Protestants from all college 
levels and from practically all areas of study. 

Subjects were administered the thirty item California 
F scale, a social distance scale with ten ethnic minority 
and ten authoritarian group items and two perceptual 
closure scales, each containing a broken outline of a figure 
designed to yield estimates of closure tendency. 

Three samples were derived from the social attitude 
scales, and compared with regard to perceptual closure 
tendencies. The authority sample consisted ofthe low, 
middle, and high scorers on the F scale. The social dis- 
tance sample consisted of the low, middle and high scorers 
on the minority subscale. The consistent sample wascom- 
prised of those subjects who were in the same relative 
quarter (low, middle and high) on both the F scale and the 
minority subscale. The latter sample was considered to 
provide a more reliable estimate of social attitudes. 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





1126 


SOCIAL PSYCHOLOGY 





The two closure scales correlated .71 and the scores 
were combined into a single measure of closure. The F 
scale correlated .32 with the minority subscale. The au- 
thority subscale correlated -.33 with the F scale and .37 
with the minority subscale. The positive correlation be- 
tween the subscales of the social distance scale was inter- 
preted as indicating a generalized tendency to accept or 
reject. Due to the unexpected inverse relationship to the 
F scale, the positive relationship to the minority subscale, 
the authority subscale scores were not used to identify so- 
Cial attitudes. 

Comparison of perceptual closure means for the cate- 
gories of the social attitude samples revealed a significant 
curvilinear trend only for the consistent sample, thus sup- 
porting the hypotheses of the study. Curvilinear tendencies 
were also apparent for such population characteristics as 
age, sex, and reported parental income. These results 
were not obtained for either the authoritarian or social 
distance sample, where the results more frequently indi- 
cated linear tendencies. 

An analysis of the deviant cases, described as the “in- 
consistent” sample, those scoring in the inversely related 
quarters of the F scale and the minority subscale, revealed 
a coherent pattern of differences. Subjects in the low 
quarter of the F scale and the high quarter of the minority 
subscale were older, at a higher level of education and pre- 
dominantly more women than subjects in the high quarter 
of the F scale and the low quarter of the minority subscale. 

The findings in this study were interpreted as support- 
ing the following conclusions: 1) Extreme conservatism 
and extreme liberalism are genotypically similar, 2) Social 
distance is generalized and 3) the utilization of a single 
instrument for extimating social attitudes may not yield the 
degree of accuracy necessary for the proper interpretation 
of results. 139 pages. $2.00. Mic 58-4751 


POLITICAL DEVIANCY IN THE ADOLESCENT: 
THE ADOLESCENT WHO SELECTS A POLITICAL 
PARTY DIFFERENT FROM WHAT HE REPORTS 

TO BE HIS PARENTS’ POLITICAL PARTY 


(Publication No. 25,159) 


Norman Young, Ph.D. 
Columbia University, 1957 


Chairman: Irving Lorge 


This study was concerned with those adolescents whose 
behavior deviates in one respect from the majority of 





adolescents, namely, in choosing a different favorite po- 
litical party from what they report to be their parents’ 
party. The minority or deviant group studied consisted of 
3 per cent of some 6,477 high school students from through- 
out the country, who answered questionnaires on the sub- 
ject of politics. 

The problem was to determine what characteristics dif- 


_ferentiate the deviant minority from the non-deviant ma- 


jority. 

The major hypothesis involved relating deviancy to 
self-acceptance. This arose from a survey of the litera- 
ture which revealed a number of findings on the relation- 
ship between attitude toward others (in this study, the 
parents) and attitude toward self, that is, non-acceptance 
of others accompanies non-acceptance of self. 

Further hypotheses related to superiority in political 
knowledge of deviants over non-deviants, which superiority 
might give them rational bases for their political party 
preferences; and, accompanying this cognitive superiority 
would be the tendency for deviants to be more consistent 
in their political behavior. Specifically, when a deviant 
selects a particular party he buttresses this stand by sup- 
porting the specific issues for which his chosen party 
stands. The non-deviant, on the other hand, would give no 
such support because of lack of awareness of party stand 
on particulars. 

The procedure was to analyze results of tests specifi- 
cally designed for administration to adolescent students 
by the Citizenship Education Project. These tests covered 
political knowledge, interest in public affairs, intelligence, 
attitude toward politicians, attitude toward political is- 
sues, and self-acceptance. 

Scores by deviants were compared to non-deviants’ 
scores on each measure using the t test for differences 
between means. In addition, for the test of self-acceptance, 
a pattern analysis of responses was made for the purpose 
of discovering whether there were constellations of self- 
acceptance responses which differentiated the deviant 
group from the non-deviant group. 

The results showed that both the non-deviants and de- 
viants aligned themselves with issues of their respective 
parties while neither group is superior in either political 
knowledge or political interest. The deviants showed 
lower self-acceptance than non-deviants, especially on in- 
dependence and social issues. 

It is concluded that the results, which show that non- 
acceptance of parents (to the extent shown in rare non- 
support of reported parents’ preference) accompanies non- 
acceptance of self, support the findings of other investi- 
gators who fould a significant relationship between attitude 
toward others and attitude toward self. 

72 pages. $2.00. Mic 58-4752 
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SOCIOLOGY, GENERAL 


ORGANIZATIONAL STRUCTURE, SOCIAL 
INTERACTION, AND THE PHENOMENAL WORLD 
OF THE ACTOR: A CASE STUDY 


(L. C. Card No. Mic 58-850) 


Aaron Victor Cicourel, Ph.D. 
Cornell University, 1957 


Three basic levels of analysis in sociology focus upon 
organizational structure, social interaction, and some 
model of the individual. Few empirical studies have at- 
tempted to combine all three in the same setting. The 
present study is offered as a step in that direction. A par- 
ticular voluntary organization for older persons in the 
Finger Lakes Region of Up-state New York was studied for 
nine months as a means of investigating the three levels. 
The present study was carried out under the assumption 
that whereas various theoretical orientations for investi- 
gating each level are available to the social scientist, none, 
to the writer’s knowledge, offer an empirically tested 
framework which integrates all three levels. The present 
inquiry offers no ideal solution to this problem, but a first 
step is made to advance a tentative unifying theme for re- 
lating the three levels of analysis. 

Following a recent monograph by Erving Goffman (The 
Presentation of Self in Everyday Life [Edinburgh: The 
University of Edinburgh Press, 1956 |), the distinction be- 
tween front and back regions was extended and used as the 
unifying theme in order to demonstrate a crude isomorph- 
ism between organizational structure, social interaction, 
and the phenomenal world of the actor. At the organiza- 
tional level the emphasis was on the formal and “informal” 
structures of the association with particular attention being 
given to two types of leadership. Front refers to the 
formal organization or official line, whereas back refers 
to deviations from the official line. The back region con- 
stitutes those informal practices which are often knowingly, 
although sometimes unwittingly (because of ignorance of 
the rules) carried out by leaders and followers, often in- 
dependently, which contradicts the front presented by the 
formal organization. The analysis of social interaction 
within the organization followed Goffman’s framework of 
viewing interaction as a set of “performances” by two 
“teams” of cne or more persons. “Performances” in the 
front region focus upon a more idealized impression of 
reality, while “performances” in the back region contradict 
behavior in the front region. At the individual level the ap- 
proach is a phenomenological one: the point of view of the 
actor was contrasted with his perceived and observed 
presentation of self in everyday life situations. The front 
region is the actor’s perceived and actual presentation of 
self. The perception of “strategies” of possible action by 
the actor in his phenomenal world constitutes the back 
region. 

Materials for Parts I (organizational structure) and II 
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(social interaction) were collected by the writer through 
participant observation and interviewing of key-informants. 
The conceptual framework used in Part III was explored 
by interviewing two groups of six and seven members from 
the association. The procedure followed was to investigate 
each level separately, holding the other two relatively 
“constant.” 

At the organizational level the structure of the asso- 
ciation was found to be explainable through the use of 
Weber’s theories on authority and bureaucracy. It was 
shown that the personal front of the president dramatically 
highlighted the goals of the formal structure to the mem- 
bers. She was, however, unable to perform and necessary 
administrative duties required in the front region. Fur- 
ther, the president failed to consult and incorporate a suf- 
ficient number of the other leaders before undertaking 
back and front region action. As a leader she failed to 
perceive that the separation of front and back is a neces- 
sary part of everyday organizational planning and action. 
Her backstage activity was often visible to the members 
of the organization and led to increasing routinization of 
her personal qualities as a leader. 

At the level of social interaction Goffman’s monograph 
was found useful in describing the everyday workings of 
the organization and the interaction patterns per se. It 
was found that the leaders of the association must witness 
a considerable amount of disruptive conduct by members 
in the course of staging a performance. The maintenance 
of a respectable front region before alert members and 
outsiders is, therefore, continuously in danger of being 
discredited by the personal fronts of the disruptive mem- 
bers. 

The individual level of analysis revealed that the actor 
(in the back region) differentially perceives the formal 
rules or norms of the front region; that he attempts to 
maintain a sharp separation between what he perceives 
and the strategies he plans in the back region, and his of- 
ficial presentation of self before others. The use of the 
aged as the substantive area for investigating the three 
levels revealed how the problem of our older citizens may 
be viewed, from the perspective of the study, as an attempt 
to maintain intact the sagging door between the front and 
back regions. The aged find it increasingly difficult to 
cover up, in the front and back regions, the false notes in- 
troduced by their deteriorating physical and mental fac- 
ulties. 276 pages. $3.55. 
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A SOCIOMETRIC TEST OF ASPECTS OF 
REFERENCE GROUP THEORY IN A STUDY 
OF PREJUDICE AMONG YOUTH 


(Publication No. 24,250) 


Leah Stewart Houser, Ph.D. 
Michigan State University, 1956 


This research is based on schedules taken from all 
ninth and twelfth graders in a Midwestern community who 
attended school on a certain day in the Spring of 1949. It 
is an ex post facto analysis of verbalized prejudice ex- 
pressed toward Jews, Negroes, and Mexicans, and with at- 
titudes of prejudice expressed toward ethnic groups in 
general as it was found in certain categorized reference 
groups. Students were classified according to their re- 
sponses to a sociometric “seatmate” question permitting 
only one choice. Students who chose and were chosen by 
members of their own social group were considered as be- 
longing to a “core” (membership) reference group; those 
who chose and were chosen by members of a social group 
other than their own were considered as belonging to a 
“peripheral” (nonmembership) reference group; and those 
who chose into a membership or nonmembership group, 
but remained unchosen by that group, were considered as 
belonging to a “core satellite” or a “peripheral satellite” 
group, respectively. The social group variables studied 
were residence, occupation, subjective socioeconomic 
status, religious preference and participation, and socio- 
metric status. 

Three general hypotheses were tested: (a) Sociometric 
reference groups that occupy different positions in the so- 
cial structure require the expression of different degrees 
of prejudice or tolerance from their members; (b) Indi- 
viduals who identify with a sociometric reference group in 
which they are not members and are accepted by them, 
take on the values of their reference group; and (c) Indi- 
viduals who identify with a sociometric reference group of 
which they are not members tend to express its values 
before they begin to interact with its members. To assess 
these general hypotheses, null hypotheses were formulated 
and significance of difference scores were computed, em- 
ploying White’s test for the significance of difference be- 
tween two groups. A level of five percent or beyond was 
deemed acceptable. 

In general, “patterns of prejudice” appeared which 
tended to support the hypotheses consistently. About ten 
percent of the time these patterns were supported by sig- 
nificant differences. Since the County is characterized by 
a relatively high degree of tolerance, it must be concluded 
that minority group problems are not salient in this com- 
munity. Had the research been conducted in an area where 
such problems were highly salient, it is reasonable to ex- 
pect that significant differences might have occurred con- 
siderably more often. 268 pages. $3.45. Mic 58-4753 








THE PROFESSION OF MARRIAGE COUNSELING 
AS VIEWED BY MEMBERS OF FOUR ALLIED 
PROFESSIONS: A STUDY IN THE 
SOCIOLOGY OF OCCUPATIONS 


(Publication No. 24,536) 


Richard Karl Kerckhoff, Ph.D. 
The Ohio State University, 1952 


Within the last 20 years marriage counseling has been 
assuming some of the characteristics usually associated 
with a new profession. Previously, the only marriage 
counseling done by professional people was that practiced 
as an unofficial side-line by clergymen, physicians, 
teachers, attorneys, and others. Since these groups, along 
with social workers, psychologists, and psychiatrists, still 
do most of the marriage counseling that is done, their re- 
action to the emergence of a specialized profession of 
marriage counseling is of considerable interest, for it 
might be assumed that the reaction of the more established 
professions, as expressed through their organized “pres- 
sure groups,” will be an important influence on the future 
structure, function, and status of the new profession. 

That assumption was made in this study. It was hy- 
pothesized that there are areas of ignorance and antipathy 
concerning marriage counseling and the marriage counsel- 
ing profession among clergymen, physicians, social 
workers, and attorneys. An attempt was made to discover 
what the members of these professions think about coun- 
seling, that is; what they think it is and should be, and what 
they think its relationship is to their own professions. An 
attempt was also made to discover the ways in which they 
react like members of interest groups. 

The main instruments used in this study to test the hy- 
pothesis and answer the questions were personal inter- 
views with professional people in the four chosen occupa- 
tions and a 77-item questionnaire. Prior to the building 
of the final questionnaire, hundreds of interviews and open- 
end statements were gathered and two trial questionnaires 
were tested. One-thousand-and-ten copies of the final 
questionnaire were mailed to random samples drawn from 
membership lists of organized bodies of the four profes- | 
sional groups in Detroit, Michigan. When a return of 120 
social worker questionnaires and 80 of each of the other 
three professions had been received, the sampling was 
“closed” and these 360 questionnaires were analyzed. The 
statistical analysis was composed of percentages for the 
various responses and critical ratio analysis to determine 
the statistical significance of the differences between per- 
centages. 

An estimate of the probable differences between those 
who replied to the questionnaire and those who did not was 
made, although in this study there was special interest in 
people who have strong opinions and who might feel like 
expressing them via the questionnaire. The study includes 
an analysis of “first wave” and “second wave” question- 
naires compared with each other and with replies to a 
short, three-item questionnaire filled out by persons who 
refused to fill out the large questionnaire. It was also pos- 
sible to make a telephone study of 30 attorneys who failed 
to return any questionnaire and to compare the results of 
these interviews with the responses made by those at- 
torneys who did return questionnaires. Although differ- 
ences are found in these various comparisons, they are 
not clear-cut unidirectional differences. In general, 
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however, they lead one to believe that people who returned 
the questionnaire differed from people who did not largely 
because of the intensity of their acceptance or rejection of 
marriage counseling rather than because they were as a 
group either more apt to be accepting or more apt to be 
rejecting. 

Although no well-established measuring device could 
be found with which to compare the questionnaire to test 
its validity, it was possible to note comparisons on specific 
areas of the questionnaire with other studies and with the 
author’s professional experience as a marriage counselor 
as well as with the personal interview results. Some con- 
fidence in the validity of the instrument was gained through 
these “tests.” The reliability of the instrument was tested 
by test-retest, comparison of responses to similar items 
within the questionnaire, comparison of responses to cer- 
tain items which appeared on both the final questionnaire 
and on earlier questionnaire, and by split-sample tests of 
responses to specific items on the final questionnaire. In 
the last mentioned test both odd and even samples made) 
responses within one standard error of the responses of 
the total sample; for example, while 45 per cent (S.E. of 
2.6) of the 360 respondents said they knew where to find a 
good marriage counselor, 43 per cent of the 180 odd- 
numbered respondents said so and 47 per cent of the even- 
numbered ones agreed. 

It was found that a third of the 360 respondents claimed 
to have made referrals to a marriage counselor in the past; 
this ranged from 10 per cent of the attorneys to almost half 
of the clergy. About 17 per cent claimed to have heard of 
a national organization of marriage counselors. Almost 
all of the respondents said that they came into contact with 
cases of marital difficulties in their professional work, and 
half the social workers and more than nine-tenths of the 
three other professional groups claimed to have done some 
marriage counseling during the past year. Twenty-eight 
per cent, mostly clergymen and social workers, replied 
that they had had some formal training in marriage coun- 
seling; 23 per cent considered themselves marriage coun- 
selors. Only 16 per cent of the questionnaire respondents 
would say that marriage counseling today is a profession; 
42 per cent believed it is becoming a profession, and 16 
per cent said it would be a mistake to professionalize mar- 
riage counseling. More than four-fifths of the clergy, so- 
cial workers, and physicians claimed that marriage coun- 
Seling today is either “worthwhile” or “very worthwhile,” 
and two-thirds of the attorneys agreed. Nine per cent of 
the total respondents felt that marriage counseling is “of 
little or no worth,” and two per cent said it is “harmful or 
dangerous.” Fifty-eight per cent said they would refer 
cases to a marriage counselor if a capable one opened an 
office near-by. Very few (usually less than 10 per cent) of 
the respondents said marriage counseling is quackery or 
pseudo-science or strictly “advice to the love-lorn” ma- 
terial for newspapers. The specific objections to counsel- 
ing were more often based on ignorance that counseling of 
a professional nature exists or confidence that the re- 
spondents themselves could do adequate marriage counsel- 
ing. The personal interviews also discovered a vague feel- 
ing that marriage counseling is too “loose,” not organized, 
not really a profession, and so, not acceptable for referral 
relations. In items wherein the respondents’ conceptions 
of the relationship between counseling and their own pro- 
fessions were examined, it was definitely found that most 
opposition to a separate profession of marriage counseling 








centered in that area where the new profession might com- 
pete with or infringe upon the established professions’ 
perogatives. However, very few respondents—the ex- 
ceptions being some lawyers—actually claimed that mar- 
riage counseling is a threat to their profession. When 
asked which professional group today--including the sepa- 
rate profession of marriage counselors--is best equipped 
to do marriage counseling, each of the four sub-samples 
chose its own profession as best equipped. All four groups 
chose “full-time marriage counselors” as second best, 
however, and a great deal of interest in and desire to know 
more about this newer professional group was expressed. 
All of the above ideas about counseling are amplified by 
various other questionnaire responses and by the personal 
interview material which is quoted in the study. 

To become a professional body, the questionnaire re- 
spondents claimed, marriage counselors must do a better 
public relations job, create better relations with other 
professional groups, become better organized, establish 
more rigid professional standards, and license practi- 
tioners. They tended to expect future marriage counseling 
to be practiced both by a separate group of counselors and 
by members of the “allied” professions. They said that a 
person who practices marriage counseling should have a 
great many personal virtues not usually demanded in most 
occupations; both personality traits and social charac- 
teristics such as marital status and religious affiliations 
were included in their specifications. As for the training 
of counselors, the respondents almost all agreed that a 
graduate or professional degree is needed for this work. 
Psychology, theory and techniques of counseling, social 
work, sociology, human biology, theology, and medicine 
were chosen as the most important subject matter fields 
for the counselor trainee; and again each professional 
group considered its own academic preparation as most 
important for marriage counseling. 

The respondents tended to choose “mental hygiene” 
goals as most important for marriagé counseling rather 
than “traditional” goals. Most frequently chosen from a 
13-point check-list were: “To help the couples understand 
and appreciate each other’s personality, to safeguard the 
welfare of children, to help the counselee grow in emo- 
tional maturity, to help people enjoy their marriages more, 
to help the counselee understand himself.” The clergy 
leaned more strongly toward “traditional” goals such as 
“to prevent divorces, to impress the counselee with the 
seriousness of his marriage vows, and to help make mar- 
riagé the sacred institution it once was.” In stating their 
views on the functions a counselor should and should not 
perform, the respondents showed considerable agreement 
with the professional literature on marriage counseling. 

In general, the social workers were more in agreement 
with the views of professional counselors as expressed in 
the literature than were the other three groups. As for 
the method of counseling, 31 per cent of the 360 respond- 
ents chose a response which indicated that they favored a 
“directive” role on the part of the counselor, 20 per cent 
chose a “non-directive” role, and 42 per cent chose a 
middle-of-the-road role. Social workers heavily favored 
the middle-of-the-road course, the clergy split almost 
evenly on the three courses but leaned toward the two ex- 
tremes, the physicians favored the middle-of-the-road and 
the directive relationship, especially the latter, and the 
attorneys favored the “directive.” 

In personal interviews, as well as in numerous other 
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questionnaire items not mentioned herein, it was found that 
the professional groups being tested had many other speci- 
fications for the profession of marriage counseling. De- 
fining goals and eliminating publicity-seeking quacks in the 
field were often suggested by social workers; attorneys 
most often suggested licensing or other legal controls on 
the new profession; and the clergy were most interested 
in the adequacy of the marriage counselor’s spiritual or 
religious views. 

In comparing the replies made to the questionnaire by 
the four professional groups, the conclusion was made that 
the clergy was the most enthusiastic about marriage coun- 
seling but was also most suspicious of the counseling done 
by persons not closely associated with organized religion; 
they tended to see counseling as religious work. The Cath- 
olic clergy failed to reply to the questionnaire to such an 
extent that the clergy sample is almost entirely Protestant 
(the Jewish sample was small to begin with). Of all the 
clergy, however, the Catholic respondents were most con- 
fident that the counseling being done by their church is 
adequate. 

The social workers tended throughout the study to “talk 
the same language” as that used by marriage counselors. 
However, few social workers would make referrals to the 
average marriage counselor who is not himself a social 
worker or psychiatrist, since most of these social workers 
expressed a preference for family case workers. Some 
interesting data were discovered by examining the social 
worker responses closely enough to compare case workers 
with group workers, and psychiatric social workers with 
medical social workers. 

The physicians in this study showed some traditional 
conservatism about the new marriage counseling profes- 
sion and tended to view marital problems in medical terms. 
Few of them had any formal training in counseling and al- 
most all of them do counseling in their work. General prac- 
titioners were compared with obstetrician-gynecologists in 
this study. | 

The attorneys were the most outspoken of the four 
groups against the new profession of marriage counseling; 
they, along with the physicians, were least well acquainted 
with counselors or with where tu find a marriage coun- 
selor. The attorney sample was analyzed in terms of those 
who had handled the most divorce cases compared with 
those who had handled the least to see if significant differ- 
ences appeared in their questionnaire responses. 

The data were also examined to see what relationship 
certain views of marriage counseling had with personal’ 
characteristics such as age, sex, marital status, length of 
professional practice, religion, and income. Some inter- 
esting differences were noted when these categories were 
sub-divided, but the resulting samples were so small that 
relatively few statistically significant differences were 
found. 

In conclusion, a good deal of ignorance and some an- 
tipathy to the new profession was found among people who 
are in a good position to know about marriage counseling 
and to influence its future as a profession. Very little con- 
crete opposition to the newer profession was found, but a 
large amount of distrust was expressed. The author’s gen- 
eral impression is that this distrust, along with the normal 
vested interests of the older professions and the present 
inadequacies in the field of marriage counseling itself, will 
tend to be a deterrant to the future growth of the profession 
of marriage counseling. 





Besides a bibliography, the dissertation includes ap- 
pendixes on such subjects as the history of the marriage 
counseling movement, the history of professions and of 
the sociological study of professions, the concepts of in- 
terest and interest groups in American sociology, the legal 
pitfalls of marriage counseling, and the various methodo- 
logical problems involved in the research. 
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FACTORS RELATED TO THE RELIGIOUS 
INVOLVEMENT OF A SELECTED GROUP 
OF HIGH SCHOOL BOYS 


(L. C. Card No. Mic 58-614) 


Vernon Wallace Larsen, Ph.D. 
Cornell University, 1957 


This study focused on the religious involvement of a 
selected group of high school boys who were members of 
the Church of Jesus Christ of Latter-day Saints. 


The Problem 


Descriptively, the study was concerned with the extent 
of the boys’ involvement in the religious organization in 
which they have nominal membership; analytically, the 
study concentrated on an examination of the way in which 
certain factors are associated with the different levels of 
religious involvement. 

The research was guided by several different concerns: 

First, to describe the involvement of the boys in terms 
of conformity to church norms, expressed opinions to- — 
ward the church, and participation in church activities. 

Second, to describe the religious institutional setting 
in which the boys function and to determine the resulting 
pressures on their religious behavior. 

Third, to relate the religious involvement of the boys 
to the religious involvement of parents and friends. 

Fourth, to note the relationship of variations in parent- 
friend behavior to the involvement of the boys. 

Fifth, to specify certain variables, such as enjoyment 
of church activities, critical attitude toward the church, 
identification with parents and church, encouragement by 
parents and friends, expectations of parents and friends, 
and then to determine the way in which the relationship be- 
tween the religious involvement of the boys and the in- 
volvement of parents and friends varied under the changed 
conditions created by the introduction of the new variable. 


The Research Procedure 


The information was obtained through the use of ques- 
tionnaires; the boys reported on their own religious be- 
havior, on the behavior of parents, and on the behavior of 
friends. The group used in the study was not chosen be- 
cause of its representativeness, and the findings are 
limited to the group studied. Since the information was all 
gathered at one period in time, the study was limited to a 
description of the association between variables considered 
and did not permit an analysis of process. 
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The Findings of the Study 


Each boy in the study is located at the focal point of an 
elaborate organizational system designed specifically to 
promote the involvement of the boys in their religion; the 
system defines the behavior that is expected and accept- 
able, sets up norms in terms of which deviation is judged, 
and maintains a formal control system that demands peri- 
odic examination of the activity of the boys and that is acti- 
vated simultaneously on several different levels to control 
behavior that falls short of the “desirable.” 

The boys were differentially involved in religion. A 
Small group, about ten percent of the boys, were practi- 
cally non-involved; they did not conform to the norms, did 
not participate in any church activities, and expressed un- 
favorable opinions toward the church organization. A 
noticeable consistency characterized the behavior of the 
boys; thus, respondents who had high conformity to church 
norms also had high participation in activities and ex- 
pressed favorable opinions about the church. 

The religious involvement of the boys was found to be 
significantly related to the involvement of parents and 
friends, and to their own developed feelings about the re- 
ligious institution. Thus, boys with high involvement in 
religion closely conformed to church norms, participated 
extensively in activities sponsored by the church, and ex- 
pressed favorable opinions about the organization, enjoyed 
participating in its activities, and indicated a “bothered” 
conscience when they don’t participate; parents and friends 


were both highly involved in religion, and the boys indicated 


that both groups encouraged them to be active in the church 
and definitely expected them to be religious. 
389 pages. $5.00. 


ATTITUDES TOWARD THE UNITED NA’SIONS 
(Publication No. 24,501) 


Gerald Ronnell Leslie, Ph.D. 
The Ohio State University, 1951 


Four different problems relating to attitudes toward the 
United Nations were explored in the present research. 
These were: (1) to develop a battery of scales to measure 
attitudes toward the U.N.; (2) to achieve some understand- 
ing of the current patterning of these attitudes in the gen- 
eral population; (3) to investigate certain aspects of the 
interrelations between information and attitudes; and (4) to 
study factors involved in attitude change. 

The technique of internal consistency, as a method of 
scale construction, guided the development of the scales. 
This technique involves the use of the contributions of 
items to total score as the selection criterion for the single 
items. Thus, the method produces scales in which all the 
individual items yield a differentiation consistent in direc- 
tion with that yielded by total score. Other advantages of 
the method are that the representativeness of the standard- 
ization groups will not affect the scoring weights and that 
high reliability can be attained with scales containing rela- 
tively few items. 

To discover the attitudinal configurations to be scaled, 
fifty essays, written by college students, and fifty rela- 
tively unstructured interviews, taken from a wide variety 





of occupational and social groups, were collected. One of 
the chief findings was that the respondents from all social 
and educational levels were at best only semiarticulate 
concerning the actual structure and functioning of the 
United Nations. As expressed by the respondents them- 
selves, attitudes toward the U.N. seemed generally to be 
made up of four separable attitude-belief orientations. 
The four configurations of which attitudes toward the U.N. 
appear to be functions are: (1) one’s position on a 
nationalism-internationalism continuum; (2) the amount of 
faith one has in the future of the United Nations Organiza- 
tion itself; (3) the degree to which that future is believed 
to be contingent on future events; and (4) the faith which 
the individual has in the ultimate occurrence of those 
events. For example: a particular individual sufficiently 
liberal in his attitudes toward world affairs to envision the 
eventual relinquishment by the major nations of some of 
their national sovereignty may be somewhat skeptical of 
the future of the United Nations because he believes that 
success of the U.N. is contingent upon removal of the veto 
power from the Security Council. He also tends to feel 
either that the veto power will be removed or that it will 
continue to plague U.N. operations. 

Four separate scales, called respectively International- 
ism, U.N. Prospects, Contingency, and Likelihood, were 
developed to measure each of these configurations. The 
Contingency scale failed to yield any substantial relia- 
bility, however, and was dropped from the battery. The 
Internationalism scale, containing thirty items, and the 
U.N. Prospects scale, containing six items, yielded re- 
liability coefficients of approximately .90. The ten-item 
Likelihood scale, reflecting elements of the unscalability 
of its companion scale, has yielded a reliability of approxi- 
mately .75. The individual scale items, evaluated by a 
statistical measure known as the Scale Value Difference, 
were shown to be quite adequate. 

The validity of the scales was tested with a variety of 
data. Consistent discrimination of the individual items 
was ensured by the use of the internal consistency tech- 
nique. The only significant intercorrelation among the 
scales was that which logically should exist between the 
U.N. Prospects and Likelihood scales. A group of profes- 
sional sociologists, selected as a criterion group because 
of the liberality which presumably should accompany un- 
derstanding of the principle of cultural relativity, made 
higher (more favorable) scores than any of the other 
groups tested. In accord with the findings of previous 
studies, favorable attitudes were shown to be positively 
associated with educational achievement, socioeconomic 
status, and Democratic politica! affiliation. The Interna- 
tionalism scale was also shown to be correlated with 
Likert’s Internationalism scale,’ The correlation between 
the Internationalism scale and a Thurstone-type scale with 
a reliability of .66 was not quite significant at the 5 per 
cent level. 

The three attitude scales, together with an information 
scale to be described later, were administered to five 
groups of one hundred twenty respondents each. A group 
of high school students, a group of college students, a 
group of professional sociologists, a farm group, and a 
labor group were used. As previously stated, the sociolo- 
gists made the highest scores on all four scales. The col- 
lege students scored lower than the sociologists but higher 
than the other three groups. No significant differences on 
any of the scales appeared among the high school, farm, 
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and labor groups. Though certainly not the only factor, 
education is obviously an important factor affecting total 
score. 

Very few relationships appeared between total scores 
and social background. No statistically significant differ- 
ences were discovered for groups classified by sex, age, 
marital status, religious affiliation, religious participation, 
number of generations in the U.S., size of community, 
father’s occupation. or political affiliation. Moderate vot- 
ing activity tended to be associated with higher scores than 
either complete regularity in voting or no voting. 

Certain previously published studies” had concluded, 
among other things, that those persons who are uninformed 
concerning the United Nations tend to be more dissatisfied 
and pessimistic concerning it than those who are informed. 
This conclusion was considered suspect on two grounds: 

(1) determining factors other than information concerning 
the U.N. were known to be operative in the groups studied; 
(2) the measure of information used apparently had not 
been standardized in any respect. Consequently, it was 
decided to test these findings, on other populations, with 
the use of standardized attitude and information scales. 

In order to secure some degree of comparability, the 
information scale was made similar in form and content to 
the items used by the National Opinion Research Center 
(N.O.R.C.). The scale is quite short, containing only five 
items. As a measure of validity, scores of a group of col- 
lege students were correlated with scores on a two-hour 
comprehensive factual examination on the U.N. The re- 
sultant coefficient was .467. The chief limitation of the In- 
formation scale was its low reliability, which averaged 
only about .50 for the five groups tested. It was concluded 
that a very reliable information scale would necessarily 
contain a considerably greater number of items covering a 
wider range of ideational content. | 

Scores on the Information scale were correlated with 
the attitude scores made by three different groups: the one 
hundred twenty college student standardization group, the 
experimental group in the experiment to be described later, 
and the control group in that same experiment. None of the 
raw correlations differed significantly from zero. After 
correction for attenuation, the nformation—U.N. Prospects 
correlation for the standardization group became signifi- 
cant at the 5 per cent level. Had it been possible to cor- 
rect for attenuation, the same correlation for the experi- 
mental group would likely have proved significant. At pres- 
ent, however, any conclusion that a relationship exists be- 
tween information and attitude scores would be considered 
tenuous. | | 

Scores on the comprehensive examination mentioned 
previously were also correlated with the attitude scores 


_-made by the experimental group. The correlation of .547 


between scores on the examination and U.N. Prospects 
scores was significant at the 1 per cent level of confidence. 
This led to the conclusion that there probably is a relation- 
ship between the amount of information held concerning the 
U.N. and faith in the U.N., though this could not be demon- 
strated with the Information scale. Thus, the N.O.R.C. 
conclusions, while probably correct, would seem to be 
based on inadequate data. 

An experiment to measure the effects of the presenta- 
tion of course materials on attitudes was made possible 
when it was decided to offer a course on the U.N. at the 
Ohio State University during Spring Quarter, 1951. Since 
the course was announced only as Social Organization in a 





Changing World, selection of students on the basis of in- 
terest in the United Nations was avoided. An upper- 
division class in the sociology of the family served as a 
control group. Both groups filled out the battery of three 
attitude scales and one information scale at the beginning, 
and again at the end, of the quarter. The experimental 
group also took the factual examination on the U.N. at the 
end of the quarter. 

Unexpectedly, significant differences between the two 
groups appeared at the pre-test. The hypothesis that the 
two groups were from the same population was found to 
be untenable. On each of the three attitude scales, the ex- 
perimental group scored higher than the control group. 
The Internationalism difference was significant at the 1 
per cent level, and the U.N. Prospects and Likelihood dif- 
ferences at the 5 per cent level, of confidence. One can 
only speculate on the basis of the difference between the 
two groups, but a possible explanation is that a course 
called Social Organization in a Changing World may tend 
to attract a more liberally oriented group of students than 
a course in the sociology of the family. No significant dif- 
ference in Information scores appeared at the pre-test. 

At the post-test, the mean score differences on all four 
scales had become significant at the 1 per cent level. The 
U.N. Prospects and Likelihood differences had widened 
sufficiently to move from the 5 per cent to the 1 per cent 
level of confidence. The originally non-significant Infor- 
mation difference had become significant at the 1 per cent 
level. In each case, the scores of the experimental group 
were higher, indicating more favorable attitudes, than 
those of the control group. 

From pre-test to post-test, the Internationalism means 
for both the experimental and control groups increased 
sufficiently to make the differences significant at the 1 per 
cent level. The direction and relative magnitude of the 
difference between the groups was not altered markedly 
during the experimental period. Thus, beginning with a 
Significant difference between them, both groups became 
more favorable in their attitudes during the test period. 
Consequently, the increase cannot be attributed to the U.N. 
course. Apparently, other factors operating during the ex- 
periment overshadowed the effects of the course materials. 
These factors may have been connected with a United 
Nations Week held on campus during the quarter, or they 
may have been the result of changes in the complexion of 
the world situation, especially the Korean conflict, from 
pre-test to post-test. This second explanation seems more 
likely. No definite conclusions as to the effects, or lack 
thereof, of the course materials are possible. 

On both the U.N. Prospects and Likelihood scales the 
scores of the experimental group increased significantly, 
while those of the control group did not. The U.N. Pros- 
pects increase was significant at the 1 per cent level, and 
the Likelihood increase at the 5 per cent level. Thus, it 
may be concluded that the U.N. course, alone, was most 
effective in increasing scores on the U.N. Prospects scale 
and next most effective on the Likelihood scale. 

On the Information scale, the experimental group 
showed an increase amounting to almost 18 per cent, while 
the mean for the control group decreased slightly. The in- 
crease in the experimental mean was not, however, statis- 
tically significant. Thus, from these data, it is not pos- 
sible to conclude that the U.N. course had any effects on 
the students’ stores of information concerning the U.N. It 
is the belief of the writer, nevertheless, that a change did 
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occur, and that the failure to discover it was due to the in- 
adequacy of the Information scale. 
99 pages. $2.00. Mic 58-4755 
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A STUDY OF THE RELATIONSHIP BETWEEN 
COLLECTIVE SOLIDARITY AND 
COMBAT ROLE PERFORMANCE 


(Publication No. 24,251) 


Roger William Little, Ph.D. 
Michigan State University, 1955 


The relationship between an actor’s combat role be- 
havior and his membership in primary groups, as compo- 
nents of larger formal structures, was studied in an In- 
fantry company in combat in Korea. It was assumed that 
combat role performance was affected by the degree to 
which members of the organization shared common norma- 
tive standards. A conceptual scheme based on the work of 
Homans and Parsons was used to test these hypotheses: 
(1) In the performance of a combat role, the actor is in- 
fluenced by the elements of a collectivity in which he 
shares sentiments of solidarity. (2) As the degree of risk 
in the combat situation increases, the actor is influenced 
less frequently by the elements of the collectivity in the 
performance of his combat role. 

In the course of the study, extending over a period of 
five months, the company was exposed to four tactical situ- 
ations involving varied degrees of risk: (1) an outpost po- 
sition, with maximum risk; (2) tactical reserve, with in- 
tensive patrolling; (3) positions on the main line of resist- 
ance; (4) reserve and retraining, a period in which tactical 
activity was minimal. 

It is concluded that actors were united as collectivities 
on dimensions of status, authority, and risk. The influence 
of each collectivity on the actor’s role performance varied 
with the tactical activity of the company. The status and 
authority dimensions increased in significance as the de- 
gree of risk declined, In tactical reserve and in positions 
on the line, collectivities of risk were of primary signifi- 
cance, intersecting the dimensions of status and authority. 

The basic social unit in the performance of a combat 
task consisted of two or more “buddies” who shared a po- 
sition of risk. A buddy was selected when a condition of 
mutual risk was recognized. The sentiments of the col- 
lectivity referred primarily to minimizing the degree of 
risk entailed in the performance of a combat role. Ina 
crisis situation the actor anticipated that he would act in 
terms of his commitment to the collectivity of buddies 
rather than the sentiments of the external system, includ- 
ing the ideals of the organization. 

As risk declined in tactical activity there was a cor- 
responding increase in the amount of ritual activity in the 
external system, expressing a relationship between the 





actor aS an individual or as a collectivity, and combat 
events, 185 pages. $2.45. Mic 58-4756 


THE DELINEATION, DEMOGRAPHIC COMPARISON 
AND POPULATION STABILITY OF SELECTED 
TYPES OF LOCALITY GROUPINGS IN THE 
CENTRAL DISTRICT OF TURRIALBA CANTON, 
COSTA RICA: 1951 


(Publication No. 24,254) 


Norman W. Painter, Ph.D. 
Michigan State University, 1956 


The purposes of this study are: (1) to test techniques 
of delineation developed in the United States in another 
cultural milieu; (2) to delineate locality groups in the 
Central District of Turrialba Cantén, Costa Rica; (3) to 
make demographic comparisons of these groups; and (4) 
to indicate degrees of population stability of such locality 
groups. 

Following a summary of the history and development 
of techniques of delineation in the United States, a tech- 
nique is designed for carrying out delineation under the 
concrete conditions of the new cultural milieu. Specific 
problems encountered are outlined. Results are presented 
graphically. 

Two variables comprise the cross-classificatory sys- 
tem for determining locality place-groups. They are: (1) 
time-distance--time to traverse distance; and (2) land 
tenure--sSmall independent owner-operators and owners of 
large haciendas. This system converted forty-five lo- 
cality groups into seven conceptually homogeneous locality 
place-groups: the urban trade-center; those whose resi- 
dents can reach the trade-center within fifteen minutes 
(all large haciendas); those whose residents travel to the 
trade-center in from sixteen to ninety minutes (subdivided 
into small land-holdings, large land-holdings, and mixed 
type holdings); those whose residents require more than 
ninety minutes to reach the trade-center (subdivided into 
large- and small-holdings groups). 

The following results are outstanding: | 

Education: The younger age groups are more literate 
than the older. The urban people are more literate than 
the rural. Men are slightly more literate than women, al- 
though literate women achieve higher grade levels than 
literate men. People living nearer the trade-center, 
whether on large or small holdings, are more literate than 
those who live farther from school facilities. Smallowner- 
operators and their children are more literate than people 
living on large haciendas. 

Marital Status: There are more single men than single 
women. There are more married women than married 
men. There are very few divorced or separated individ- 
uals, and fewer than five per cent “free unions.” Slightly 
more than five per cent are widowed. Rural-urban differ- 
ences in marital status are negligible. 

Occupational Composition: The Turrialba District is 
predominantly agricultural. Most of the working popula- 
tion is engaged in either agricultural or domestic activi- 
ties, the men tending to the former and the women to the 
latter. Only 15.4 per cent of male agricultural workers 
are owners. There are more paid female employees in the 
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large-holdings place-groups. Non-paid domestic workers 
are more prevalent in the rural than in the urban zone. 

Place of Birth and Migration: About one-half of the 
people in the Turrialba District were born there. The 
small-holdings place-groups demonstrate higher propor- 
tions of “native” inhabitants than the large-holdings place- 
groups. Internal in-migration is counter-balanced by in- 
ternal out-migration. There are very few foreign-born in 
Turrialba. 

Population stability is greater for the small-holdings 
than for the large-holdings place-groups. This is true 
when the average length of residence is taken as the cri- 
terion--because of the attachment the small operators have 
to the land and the landlessness of the day-wage workers 
on the large haciendas. It is again true when the homoge- 
neity of place of last previous residence is the criterion; 
homogeneity of origin seems to contribute to more landless 
people coming to the haciendas and more land-seeking 
people to where land can be settled. | 

One hacienda (Aquiares) constitutes an exception to the 
above generalization. This is because of a sharecropping 
system which gives the workers some attachment to the 
land. 

Graphic presentation is used extensively. A graphic 
method of evaluating and presenting data on population sta- 
bility is offered. 165 pages. $2.20. Mic 58-4757 














CHANGING PATTERNS OF SOCIAL ORGANIZATION 
IN A RURAL PROBLEM AREA OF URUGUAY 


(Publication No. 24,255) 


Charles H. Proctor, Ph.D. 
Michigan State University, 1957 


The site of the study is a small town, population 900, 
and the surrounding countryside with 841 family farms, 
located about fifty miles north of Montevideo, Uruguay. In- 
formation was collected through the participant-observer 
and questionnaire techniques on the patterns of social in- 
teraction in economic exchange, political and associational 
activities. Additional information on the society was pre- 
sented in order to better understand the setting within 
which social change is taking place. 

The research objective was the discovery and explana- 
tion of some of the more commonly occurring ways in 
which the social organizations were changing. Changes in 
independent variables relevant to changes in the structure 
of economic exchange relationships were found to be: fa- 
vorable prices for farm produce, increase in the number 
of truckers, increase in information on market conditions 
and increase in the manland ratio accompanied by the 
“new” idea of farming less land, but doing it better. 
Changes in the structure of economic relationships were: 
shift from a “star” contact-no-contact structure (a single 
middleman constituting the only outlet for produce of a 
large number of farmers) with a one-way leadership pat- 
tern (middleman dominating the farmer) to a decentralized 
contact-no-contact structure (many lesser middlemen 
Specialized in the marketing of certain types of farm pro- 
duce) with a two-way leadership pattern. 

This shift takes place largely in two ways: (1) as a re- 
sult of a relative prosperity farmers have asserted their 





independence by breaking witn the larger middlemen and 
(2) as a result of the “new” ideas farmers have tended to 
concentrate on garden crops, rather than field crops, which 
are marketed almost directly by the farmer himself. 

The changes in independent variables relevant to 
changes in the structure of political organizations were: 
(1) continuation of a socialistic-type legislation which al- 
lows considerable benefits to be distributed by the govern- 
ment while placing responsibility for the administration of 
these benefits in the hands of lesser and local government 
officials and (2) the increasing use of a “pragmatic” ethic 
in politician-constituent relationships replacing the senti- 
mental-patriotic ethic. Under these conditions a larger 
number of persons specialized in law or business find 
themselves able to gain patronage for others and thus to 
become, themselves, politically influential. On the local 
level political “clubs” are organized less around a single 
leader and more around a “team,” and a strong tendency 
to smaller factions is evident. Leadership still is in the 
hands of the political bosses. 

Current changes in the social organization of associ- 
ations are less responsive to external forces and depend 
more upon conditions within the town and rural area. The 
associations, political organizations, and economic struc- 
tures are Closely related. Many of the same people occupy 
prominent positions in all three. A pattern of sponsorship 
of promising leaders by already prominent men was found 
whereby a political boss may aid a younger man to start 
his business or become a leader in an association. The 
patterns of an oscillating elite and conflicting factions or 
subgroups were also studied within the political organiza- 
tions. 301 pages. $3.90. Mic 58-4758 


RIGHT-WING RADICALISM AND POLITICAL 
INTOLERANCE: A STUDY OF SUPPORT FOR 
McCARTHY IN A NEW ENGLAND TOWN 


(Publication No. 25,157) 


Martin A. Trow, Ph.D. 
Columbia University, 1957 


This thesis directs itself to two questions: what kinds. 
of people, in Bennington, Vermont, and perhaps elsewhere 
in the United States, approved of and supported Senator 
McCarthy during the years he was most active and widely 
discussed; and why these kinds of people gave him more 
support than others. Behind these questions, the study is 
concerned with a variety of political orientations held by 
Americans, and especially with the sources and nature of 
the support potentially available to leaders of illiberal 
popular movements of the kind McCarthy led. The study is 
based largely on data gathered in the spring and summer 
of 1954 through nearly 800 hour-long structured interviews 
with male residents of Bennington, Vermont. 

The study finds, first, that political tolerance (in the 
form of support for freedom of speech for holders of un- 
popular political views) and support for McCarthy were 
both strongly related to the amount of formal education re- 
spondents had. But on closer inspection, it was found that 
support for McCarthy was not highly related to political in- 
tolerance, and that these two sets of attitudes had quite dif- 
ferent social sources. This finding raises basic questions 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





SOCIOLOGY 


1135 





regarding the nature of “right wing radicalism,” and is the 
point of departure for further investigation. Much of the 
rest of the monograph explores the correlates of “support 
for McCarthy” and “political tolerance” simultaneously, 

in almost all cases with formal education held constant. In 
this way, the study explored the social forces underlying 
McCarthy’s mass support, disentangled from the general 
effects of cultural backwardness and distinguished from 
the quite different forces that make for political intoler- 
ance. 

Among the areas explored through survey analysis are 
the bearing on McCarthy’s support and political tolerance 
of class and occupation, attitudes toward foreign affairs, 
ethnic origin, religious identification, party preference, 
union membership and identification, and the cultural cli- 
mate of Bennington. Among the findings are the following: 
that political tolerance is largely a function of general cul- 
tural sophistication, closely related to formal education, 
and to very little else. Support for McCarthy, on the other 
hand, was influenced by many other social forces. For ex- 
ample, his strongest support came from poorly educated 
non-union manual workers and small businessmen; his 
weakest support came from white collar and professional 
people, and college educated people generally. Party pref- 
erence was an element in McCarthy’s support for Catholics 
but not for Protestants; this was true also of union identi- 
fication. 

On a more general level, the study found that McCarthy’s 
support (but not political tolerance) can be seen as the 
channelled expression of dissatisfaction with certain as- 
pects of the social, economic and political orders in Ameri- 
can society. But it emphasizes that to understand the na- 
ture of the support available to a McCarthy, it is as im- 
portant to study the status and group identifications that 
channel discontent as it is to learn about the social forces 
that generate discontent in our society. 

The study includes appendices discussing the town in 
which the study was conducted, the study design and field 
procedures, and the indices and typologies constructed and 
used. Much of the data is reported in sixty-eight tabula- 
tions included in the body of the text, and in additional 
tables included in a separate appendix. 

298 pages. $3.85. Mic 58-4759 





REACTIONS OF RAILROAD WORKERS TO 
A MAJOR TECHNOLOGICAL CHANGE 


(L. C. Card No. Mic 58-720) 


Charles Matt William Westie, Ph.D. 
The Ohio State University, 1953 


In a society where technological change is the most 
pervasive characteristic, there is need for scholarly con- 
cern with the consequences of such change for human be- 
havior. A major technological change such as that from 
use of the steam engine to the multiple-unit diesel-electric 
locomotive on American'railroads produces unrest that 
sometimes erupts in industrial conflict. 

This technological change has occurred with astonish- 
ing rapidity. In 1940 there were 40,041 steam and 797 
diesel-electric locomotives in service on Class I railroads 
of the United States. In 1950 there were 25,640 steam loco- 





motives in service and 14,047 diesel-electric units. Today 
the diesel-electric locomotives haul an estimated two- 
thirds of the total passenger miles and more than one- 
half of the gross ton miles of freight.’ 

A decrease in employment of railroad workers in the 
operating classifications has been a concomitant of this 
change from steam to the more powerful and economically 
more efficient diesel power. Lounger trains mean fewer 
trains and fewer trains mean fewer workers needed in the 
operating services. 

The present study, an outgrowth of a pilot study com- 
pleted in 1949,” is an attempt to define in a more system- 
atic way the effects of technological change on a group of 
workers in the operating services of major American rail- 
roads. The samples were randomly selected from two 
large midwestern cities and a small midwestern railroad 
town. 

This study has proceeded along two lines: (1) The de- 
velopment of scales designed to measure two factors de- 
fined as identification with railroading and attitude toward 
the diesel; and (2) the application of these instruments to 
a working population undergoing the technological change 
from steam to diesel power. 

The Identification Scale. The variable of identification 
can in the most objective sense be defined as what the 
identification scale measures. In terms of the content of 
the items that correlated most highly with the total identi- 
fication score, this scale can be said to measure “the de- 
gree to which an individual railroad worker’s attitudes and 
values reflect acceptance of his occupational grouping as 
one which has a particularly important place in society, 
as one which demands special skills and responsibilities, 
and as one which also demands a special loyalty of its 
members to each other and to the group’s shared values 
and beliefs. 

Verbatim statements derived from interviews with 
railroaders in the earlier pilot study became items of a 
pre-test scale submitted to a small sample of railroad 
workers. This scale was found to yield a split-half re- 
liability estimated at .91. Twenty-five items remained 
after applying the criterion of selecting only those items 
which provided the maximum dispersion of response. 

The Diesel Attitude Scale. The items in the diesel at- 
titude scale were selected from verbatim statements in the 
pre-test sample of railroad workers who had been asked 
to list both favorable and unfavorable facts and beliefs 
about the diesel engine versus the steam engine. Forty 
items were judged to have sufficient dispersion of re- 
sponse to be included in the final scale. The reliability of 
the diesel attitude scale for the pre-test sample was .87. 

Both the diesel attitude scale and the identification 
scale were placed in a format which provided a four-point 
response pattern ranging from true to false with alterna- 
tive responses of mostly true and mostly false. They were 
assembled, together with a previously-validated job- 
satisfaction scale* and selected biographical questions. 

The scales were mailed, together with appropriate cre- 
dentials, to 173 railroad trainmen of a large Midwestern 
railroad. The members of the sample worked on a single 
division of the railroad and lived in the two large cities 
located at either end of the particular division. 

Machine analysis of the 91 usable questionnaires re- 
turned showed that the identification scale had a split-half 
reliability of .76 after application of the Spearman-Brown 
formula. The diesel-attitude scale was found to have a 
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split-half reliability of .91 after application of the Spear- 
man- Brown formula. 

Table 1 indicates the relationships found among the 
major variables and selected biographical items. 


Table 1. The Relationships Between Identification, Diesel Attitudes, Jos Satisfaction, 
and Selected Biographical Data of 91 Railroad Trainmen as Shown by 
Product Moment Correlation Coefficients 


Identi- | Identi- | Diesel | Diesel | Number 
fication | fication} Attitude | Attitude of 

Unabbre-| Abbre-| Unabbre-| Abbre- | Railroad 
viated | viated | viated viated | Relatives 


. Age -.68* .56* .21# .33* .39* -.02 01 -.05 
. Years of School] -.68* ll -.29* -.33* 224 18 -.04 
. Job Seniority .06* -.30* .00 .06 .07 .04 .07 .04 
. Job Satisfaction) .21# .11 .00 : .02* .08 12 .04 


. Identification 
Unabbreviated Be K he .06 9 .96* -.14 -.10 .03 


. Identification 
Abbreviated .39* .07 7 .96* -.1l -.06 .04 


. Diesel Attitude 
Unabbreviated | -.02 ‘ .04 J -.14 — .97* .05 


. Diesel Attitude 
Abbreviated 01 ° .07 . “9 10 “~ « .07 


. Number of Rail- 
road Relatives | -.05 .04 ‘ .03 


Mean 42.6 93.4 47.5 


Standard 
Deviation 10.4 1.9 45.8 5.4 10.25 





Years Job Job 
Variables Age of Seniority Satis- 
School ; faction 



































*Statistically significant at the .01 level of confidence. 
#Statistically significant at the .05 level of confidence. 


Validity of the identification scale might be inferred 
from its logical positive relationships with age, seniority, 
and job satisfaction and its expected negative correlation 
with education, aS expressed by product moment correla- 
tions. The only significant relationships between attitude 
toward the diesel engine and other variables are those 
which indicate that favorable attitude toward the diesel 
engine is associated with years of school and diesel ex- 
perience. These relationships, as arguments for the valid- 
ity of the diesel attitude scale, are inconclusive. 

Finally, in the large-city sample, a partial correlation 
between identification and attitude toward the diesel of 
.218,* with job satisfaction held constant, shows that the 
more identified the worker is, the more unfavorable his 
attitude toward diesel power. This substantiates in part 
the intriguing hypothesis with which this study began. 

The small railroad community of Terminal was selected 
for special study because of its complete dependence on 
the railroad economy. The questionnaires were mailed to 
79 railroad trainmen living in the community after a rather 
intensive investigation of the railroad-community relations. 
Against a background of information about the community 
and the threat presented to its economy by the adoption of 
diesel power, statistical relationships discovered take on 
added significance. Table 2 presents adequate reasons for 
believing that the scales have some validity. 

Substantiation of the relationships indicated in the 
large-city sample appear to be found in Table 2. In addi- 
tion, correlations found in the Terminal analysis are gen- 
erally higher. Again, the relationship found between ex- 
perience with diesel engines and a favorable attitude to- 
ward them offers a rewarding insight into this complex 
problem, as does the negative relationship between identi- 
fication and favorable attitude toward the diesel engine. 

Development of the scales and the use of mailed ques- 
tionnaires were possible only because of the large amount 
of time given to building rapport between the researcher, 
on the one hand, and the respondents and the organizations 
with which they were affiliated, on the other. The statisti- 
cal analyses, even with the aid of the most modern equip- 


Table 2. The Relationships between Identification, 
Diesel Attitudes, Job Satisfaction, and Se- 
lected Biographical Data of 28 Railroad 
Trainmen as Shown by Product Moment 
Correlation Coefficients 





Job Identi- Diesel| Years 
Satis- Sint ines Atti- of 
faction tude | School 


Sen- 


VARIABLES | Age |... 
iority 





1. Age 

2. Seniority 

3. Job satis- 
faction 

4. Identifi- 
cation 

5. Attitude 
to diesel 

6. Years of 
school 


MEAN o1. 


STANDARD 
DEVIATION 9. 8.1 1.4 11.2 


-.397 


-.485* 
40.7 























*Significant at the .01 level of confidence. 
#Significant at the .05 level of confidence. 


ment, were complicated by the extremely complex inter- 
relationships of the major variables. 

The more significant findings of this study might be 
listed as follows: 

1. Favorable or unfavorable attitudes toward this par- 
ticular technological change are conditioned by: 

(a) The degree to which the railroad worker is identi- 
fied with railroading as measured by the identification 


‘scale. 


(b) The age of the worker. 

(c) The amount of experience he has had with the diesel 
engine and the amount of reading he has done on the sub- 
ject, plus (in the large-city sample) the number of years 


- of schooling. 


2. Identification is not only a factor in acceptance of the 
diesel engine but is also a substantial factor in job satis- 
faction among railroad trainmen. Identification is in turn 
related to age, seniority, and the education of the worker. 

103 pages. $2.00. 
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SOCIOLOGY, FAMILY 


ASPECTS OF FAMILY BEHAVIOR IN RELATION 
TO HEALTH AND MEDICAL CARE IN A 
LOW-INCOME, URBAN NEIGHBORHOOD 


(Publication No. 24,436) 


Marjorie Browne Davis, Ph.D. 
New York University, 1955 


Adviser: Henry J. Meyer 


The task of this research project was to study repre- 
sentative families in a low-income, urban neighborhood to 
determine their attitudes toward, and beliefs about, heaJth 
and illness, and to observe their customary activities in 
relation to health and medical care. While a description 
of certain norms of neighborhood life is included, the focus 
of the research was on current practices for maintaining 
health and the alleviation of illness. Only those social and 
economic trends and processes affecting the family in this 
respect are presented. 

Forty-two families - 23 of Italian and 19 of Puerto 
Rican background representing 208 individuals - were 
studied intensively by means of semi-structured interviews 
and extensive observation over a period of months of habit- 
ual living patterns. The families selected were normal, 
functioning families and their members appeared to be rep- 
resentative of neighborhood residents. Additional pertinent 
information was obtained from residents representing 
specialized health fields, from shopkeepers and from 
others. The neighborhood is located in the lower east side 
of Manhattan in New York City. 

The families are described within the framework of a 
neighborhood as it exists in an urban setting. Sociologists 
have noted the decline of the urban neighborhood as a set- 
ting for local life and have described the transition of ur- 
ban neighborhoods as areas of primary association into 
areas of associational relationships. While it is apparent 
that such a transition is taking place in many areas, it can 
be demonstrated that a neighborhood, as defined by 
Mc Kenzie, is still a functional reality within the urban set- 
ting. The research findings of this study support the con- 
clusions that the urban neighborhood can still be a reality, 
and that elements of duration are in effect which bind the 
families together into a neighborhood. 

The characteristics of this neighborhood are: physical 
proximity and the persistence of a patterned way of life; 
multi-generational residence in the neighborhood of the 
Italians, the dominant ethnic group; evidence of hostility 
toward the influx of another ethnic group, the Puerto Ricans; 
social contacts through the children; a sense of having 
common interests with neighbors whether or not there is 
any continued or actual social relationships among the 
families; the common practice of neighboring; very few 
excursions beyond the territorial limits of the neighbor- 
hood; and the responses to latent and manifest pressures 
toward conformity with existing group norms or what are 
believed to be group preferences. 

In spite of some assimilation of, and accommodation to, 
the dominant American culture, the health and medical pat- 
terns of Italian and Puerto Rican family life are not threat- 
ened, as yet, to the same extent as are some other aspects 
of family life. These patterns are being modified very 
Slowly from the traditional folk beliefs and practices but 





they are far from being extinguished by scientific medi- 
cine. The values and practices of more stable times per- 
sist in this period of transition. Although the economic 
position of the families has improved it is still below more 
favorable metropolitan standards. Those whose participa- 
tion in the larger society is primarily through the location 
of the job of the breadwinner or, on occasion, the obtaining 
of hospital care, find security in traditional practices un- 
der the anxiety occasioned by illness. 

Both ethnic groups in the neighborhood exhibited con- 
cepts of health and illness and employ folk medical prac- 
tices which have their roots in a common Southern Euro- 
pean culture. They cling tenaciously to their practice of 
self-diagnosis and the freedom to choose the treatment 
they consider most applicable in any given situation. A 
notable exception is in the sphere of scientific maternal 
and infant care which is sought and accepted. They are 
least at variance with the dominant, scientifically based 
culture when their folklore is acknowledged as inadequate 
for the situation. 274 pages. $3.55. Mic 58-4760 


CONSTRUCTION OF A SCALE TO MEASURE 
THE DISPOSITION FOR SHARING 


(Publication No. 24,504) 


Donald Sherman Longworth, Ph.D. 
The Ohio State University, 1952 


Neither writers of fiction nor social scientists have at- 
tempted to measure disposition for sharing. Once a Ssuit- 
able instrument for the measurement of sharing is de- 
veloped, it can be used in the clinical diagnosis of marital 
problems. 

Specific Objectives and Plan of the Study 

The specific objectives of the study were: (A) to for- 
mulate and select items which could be used in the con- 
struction of a scale to measure disposition for sharing, 
(B) to construct a scale that has a relatively wide appli- 
cability, (C) to provide a scale that has some value in the 
clinical diagnosis of marital maladjustment and the pre- 
diction of marital outcome, and (D) to test Adler’s theory 
of lack of “social feeling” as a basis of the development 
of anti-social behavior. 

The general plan of the study called for: 

I; Construction of a scale to measure sharing. 

Il. Selection of a population to be studied. 

Ill. Determination of the best method of distributing 

the questionnaire. 

IV. Analysis of returns. 

Distribution of the Questionnaire 

A dual method of distributing the questionnaire was 
used. Approximately one-half of the questionnaires, 
Sample A, were distributed by mail to respondents se- 
lected by a random process, and the remainder, Sample 
B, were distributed at group meetings at which the writer 
was a guest speaker. It was hoped that utilization of a 
dual method of sampling would add objectivity to the study. 

Some of the objections to a mail questionnaire were 
circumvented by utilizing a procedure that boosted re- 
turns above the level ordinarily attained. Experience in 
this study would suggest that careful attention should be 
given to every detail in the distribution of a mailed 
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questionnaire. It was found that the use of a personally 
typed letter of explanation, providing a return envelope and 
proper color arrangement of stamps, inclusion of a news- 
paper clipping about the study, and use of a follow-up phone 
call tended to increase returns. The return to the final 
mailed questionnaire was 64 per cent. The most important 
factor in boosting the return was the use of the follow-up 
telephone call. 

Approximately 25 per cent of the questionnaires dis- 
tributed at public meetings were returned to the writer. It 
was difficult to estimate the percentage of returns because 
the writer never knew exactly how many people were ina 
given audience. 

Population Samples Used in the Study 

The plan of the study was to sample a segment of the 
population that was more representative of the general 
population than has been the case in many previous studies 
relating to marital adjustment. Sample A, the mail sample, 
was drawn by a random process from subscribers to the 
Toledo, Ohio, telephone system. The many known weak- 
nesses of a telephone sample were recognized. Sample B 
was drawn from the general area of northwestern Ohio. 

An attempt was made to secure fairly equal representation 
of males and females. The samples utilized in the study 
should be regarded as select rather than random samples. 
Selection of Scale Items 

The basic problem in constructing a scale was to select 
items that would differentiate various degrees of the phe- 
nomenon to be measured. A variant of the critical ratio 
method was utilized for the selection of scale items. The 
procedure for the use of the s.v.d. method, scale value 
difference, was as follows: (A) A total score was calcu- 
lated for each person completing the scale. (B) Question- 
naires were placed in rank order on the basis of total 
scores. (C) Equal segments at the extremes of the dis- 
tribution were chosen. (D) Percentage differences between 
these segments were calculated for each item. (E) Items 
with the largest differences were considered to have the 
greatest discriminating power and were retained for use 
in the final scale. The limitations of the s.v.d. method of 
item selection were recognized. 

A multiple criterion method of item selection was uti- 
lized. It was believed that the possibility of occurrence of 
chance error could be somewhat reduced by this method. 
An additional advantage of this procedure was that cri- 
teria for the selection of items could be made more com- 
prehensive. In each instance an item was required to pass 
three tests before it was included in the final scale. The 
criteria for the selection of items were s.v.d’s. in regard 
to total score, marital happiness, and status. See Table l 
for the scale value differences for the items used in the 
refined scale. | 

Fourteen items were selected for use in the refined 
scale. The items composing the revised scale are found 
on pages 1138to 1139 inclusive. Arbitrary weights were as- 
signed to the various alternatives to facilitate computation 
of total scores. See Table 2. 


Revised Scale to Measure Disposition for Sharing 


2. A husband is offered a promotion on condition that he 
transfer to a city one hundred miles away: 
__1. The husband should consult his wife and respect 
her wishes, 
___2. The husband should make the decision that is 


Table 1. Scale Value Differences for 14 Items in Samples 
A and B Utilizing the Criteria of Total Score, Self- 
ratings of Marital Happiness, and Marital Status 





Sample B 
Criteria 


Total Marital 
Score | Happiness 


Sample A 
Item Criteria 
Number Marital 


Happiness 





Marital 
Status 





08 


o 
6 
8 
9 


13 
14 
15 
22 
26 
34 
35 
40 
41 
44 























*The assignment of weights to the various alternatives 
was consistent in direction with the total score. When the 
system of weighting utilized for total score was applied to 
the criteria of marital happiness and marital status, in 
some instances the s.v.d’s. were opposite in direction to 
those for total score. 


most satisfactory to the majority of the members 
of the family. 

. The husband should make the final decision as to 
whether or not it is practical to accept the new 
job even though his wife does not agree. 

6. An eight year old daughter presents her first piano re- 
cital the same night that the school board of which her 
father is president meets: 

___1. The father ought to preside at the school board 
meeting. 
2. The father should attend the recital even though 
~ there is important school business. 
3. It is not necessary for the father to attend the re- 
~ @ital unless specifically requested by his daughter 
or wife. 

8. A ten year old boy arouses his parents at night with his 

crying and complains of a pain in his side: 
1. The mother should decide what action will be 
taken, 
2. The father ought to take the initiative in relieving 
the child’s suffering. 
___3. The mother should consult the father before taking 
action. : 

9. A newly married couple receives an expensive toaster 
as a wedding gift from a close friend of the husband 
that the wife has never met: 

1. It is desirable that the wife write the thank-you 
letter. | 


The items following each abstract are: the number of manuscript pages in the dissertation, its cost on microfilm, and the Library of Congress card number. 


Enlargements 5-1/2 x 8-1/2 inches, 4 cents per page. 


No postage is charged if check or money order accompanies order. 





SOCIOLOGY 1139 





Table 2. Weights Assigned to Each Alternative for Each 


Item Composing the Refined Scale to Measure 
Disposition for Sharing 





Item Alterna- Item Alterna- 
Number tives 


Weights Weights 


Number tives 





22 


WON es WN eS WN eS WN SB WN SB WN SS WD 
Mew WreNnw Ne Ww WN eS WN SS NWR FH DY CO 
WON es WN SB WN Se WN BSB WN KS WN SY WN 
Met We © WW, FP Ww Wwe We DD NO eH 




















___2. The wife should assist her husband in writing the 
thank-you letter. 
3. The husband should assist his wife in writing the 
thank-you letter even though he has other work 
to do. 


. It is necessary for a huspand to take a short business 


trip to a city that his wife has previously indicated she 
would like to visit: 
___1. The husband should take his wife along on the 
trip. 
___2. It is not necessary for the husband to take his 
wife along. 
3. The husband need not take his wife along unless 
she insists that she accompany her husband. 


- Accouple who are friends of the wife arrives unex- 


22. 


pectedly to spend the week-end: 

___1. The husband need not entertain the guests unless 
his wife insists. 

___2,. The husband ought to be courteous but continue 
with his own plans. 

___3. The husband should assume that it is largely his 
responsibility to entertain the guests though he 
has other plans. 

The husband, a pay-roll clerk for a small factory, de- 

tects a $672.00 shortage after distributing the week’s 

pay: 

___1. The husband should tell his wife of the shortage. 

2. It is not necessary for the husband to tell his 
wife of the shortage. 

___3. The husband need not tell his wife unless she 
asks if there was a shortage. : 

A wife who is a vocalist in the church choir desires 

that her disinterested husband accompany her to the 

church on those occasions when she sings: 





___1. The husband should accompany his wife. 

___2. It is not necessary for the husband to accompany 

his wife. | 

3. The husband should generally not accompany his 

wife unless she specifically requests him to. 

A wife breaks the first piece of an expensive china set 

which was given the couple as a wedding present: 

__1. The wife need not tell her husband until he is in 
a happy mood. 

___2. The wife should not tell her husband until he 
notices that a piece is missing. 

___3. The wife should tell her husband of the accident 
even though there will be a “scene.” 

When the wife of a physician inherits a farm from her 

parents: 

___1. The deed to the farm should be in the wife’s 
name. 

___2. The deed to the farm ought to be in both the 
husband’s and wife’s name. 

___3. The deed should be in the wife’s name but she 
should consult her husband in making decisions 
relative to the management of the property. 

When a husband and wife both work outside the home 

and have separate incomes: 

___1. They ought to have a joint bank account. 

__2. They should have a joint bank account but keep 
individual records. 

___3. They should have separate bank accounts but 
Share family expenses. 

When a furniture salesman inquires as to a couple’s 

preferences regarding style of bed for new bedroom 

furniture for their room: 

___1. It is advisable for the couple to purchase twin 
beds. 

___2, The couple should purchase a double bed. 

___3. The couple should select the style of bed or beds 
that best harmonizes with the rest of their fur- 
niture. 

When a husband becomes involved in a “friendly poker 

game” at the office and loses his week’s pay: 

___1. The husband should tell his wife of the occur- 
rence. 

___2, The husband ought to borrow money from a 
friend and gradually repay it without telling his 
wife. 

___3. It is undesirable for the husband to tell his wife 
unless she notices a shortage of funds. 

A wife worked secretly for months writing an article 

for a magazine in order to surprise her husband when 

it was published. She received a notice from the pub- 
lisher that the article was unsuitable for publication. 
1, The wife should tell her husband of the incident. 
~ 2, The wife ought not tell her husband of the in- 
~ Gident. 
3. The wife should not tell her husband unless he 
- inquires as to why she is “blue.” 


The Reliability and Validity of the Disposition for Sharing 
Scale 

The split-half method was used in determining the re- 
liability of the “disposition for sharing” scale. The 
Spearman-Brown formula was used. The coefficient of cor- 
relation for Sample A, as well as for Sample B, was .97, 
with a standard error of .01. The limitations of the split- 
half method of determining reliability were recognized. It 
is probable that the scale possesses high reliability. 
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Since there had been no previous attempt to measure 
sharing, no objective criterion by which validity could be 
determined was readily available. Two methods of valida- 
tion were utilized. One procedure was to include in the 
scale only those items thought to measure or be indicative 
of sharing. The limitations of this procedure were recog- 
nized. The second method was dependent upon the capacity 
of the scale to discriminate varying degrees of marital 
happiness. Some relationship was thought to exist between 
marital happiness and disposition for sharing. Thus, per- 
sons scoring high on the scale should tend to rate the hap- 
piness of their marriages higher than persons with low 
scores. An analysis of the data indicated that there was a 
small but consistent increase in mean scores as ratings 
of happiness increased in both Samples A and B. The next 
step was to determine the significance of the difference in 
means of the groups who rated their marriages as aver- 
age in happiness, unhappy, and very unhappy, and the group 
who rated their marriage as very happy. In Sample A the 
critical ratio was 2.69, and in Sample B it was 2.99. It 
was concluded that the scale possessed some capacity to 
discriminate, and therefore some degree of validity. It 
was recognized that further experimental use of the scale 
in a Clinical situation would be desirable to test its validity. 
Use of the Scale as a Diagnostic Instrument 

The object of the study was to develop a scale that would 
have some value in measuring disposition for sharing. A 
scale was completed which can be scored, and some basis 
for the interpretation of scores is provided. Analysis of 
data would suggest that the scale possesses a degree of 
reliability and validity. 

The scale is limited in usefulness to persons with back- 
grounds similar to those of respondents in the study. The 
differences found between Samples A and B would suggest 
that differences might exist when persons’ backgrounds 
were unlike that of “typical” respondents in either Sample 
Aor B. This would suggest that the scale should not be 
employed in these instances. 

A further limitation of the scale is its inability to dis- 
criminate except for broad general categories. Its primary 
value is to differentiate between statistical groups who rate 
their marriages as very unhappy, unhappy, or average in 
happiness and very happy. 

In conclusion, the scale possesses some capacity to 
measure disposition for sharing for specified groups. The 
results should be interpreted with caution and accepted as 
only one indication of disposition for sharing. 

Use of the Scale as a Prediction Instrument 

The scale possesses limited usefulness as a prediction 
instrument, The crudeness of the instrument did not war- 
rant refined attempts at the prediction of marital outcome. 
It is possible that if it were used in conjunction with exist- 
ing scales, the accuracy of prediction could be increased. 
The scale should be subjected to experimental use in a 
clinical situation to determine its usefulness. 

Conclusions 

Findings of the study support the thesis that a scale can 
be constructed to measure psychological factors such as 
disposition for sharing. A scale was constructed which has 
relatively wide applicability when compared with existing 
scales. It has some value in the clinical diagnosis of mari- 
tal maladjustment when used with caution. Analysis of the 
data suggests that “social feeling,” or willingness to share, 
is one of the factors related to marital happiness. The 
major limitations of the study were the small size, and the 


select rather than random quality, of the samples. Fur- 
ther research utilizing the same general procedures 
should make possible greater refinement and increased 
applicability of the scale. It is also possible that in- 
creased research would make it possible to measure other 
personality variables thought to be associated with marital 
adjustment. This, in turn, would increase the understand- 
ing of the total process of marital adjustment and related 
areas. 126 pages. $2.00. Mic 58-4761 
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SOME DISTINCTIVE CHARACTERISTICS OF 
STUDENTS ENTERING GRADUATE 
SOCIAL WORK EDUCATION 


(Publication No. 23,939) 


Horace W. Lundberg, Ph.D. 
University of Minnesota, 1957 


Supervisor: John C. Kidneigh 


The problem 








This is a study of students entering training in social 
work and six other professions. It attempts to determine 
differences which distinguish the social work students. 
Secondly it analyzes differences between experienced and 
inexperienced social work students. 

Consideration has been given to differences in social 
attitudes, the nature of the students’ social origins, their 
intellectual ability and academic interests, and to certain 
circumstances surrounding their choice of a profession. 

There are two probable values of this research: First, 
social work is a new and developing profession. The na- 
ture and content of its practice--understanding and work- 
ing with disadvantaged people--is believed to confirm the 
need for knowledge about those entering the profession. 
Second, the profession, with a shortage of trained per- 
sonnel, has emphasized both recruitment and selection. 
Information is needed which will serve as guides to these 
efforts. 

The study method and procedures 

This is a comparative and descriptive study of two 
groups. The hypotheses have been those of differences. 

A “cross-sectional” design was employed. Statistical 
techniques, utilizing the null hypothesis, were employed to 
safeguard against random or chance error. The critical 
region was established at the 5% level of significance. 

The experimental sample contained 80 students, all of 
the non-foreign students entering social work, in the 1956- 
07 academic year, at the universities of Iowa, Kansas, 
Minnesota, and Nebraska. The control sample contained 
180 students, those who entered their fifth college or pro- 
fessional year at the University of Minnesota. It consisted 
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of six randomly selected sub-samples of 30 each. These 
were students entering education, engineering, law, li- 
brary science, nursing, and psychology. 

The 64-item T.A.P. Social Attitude Scales--Levinson’s 
selection and/or modification of items originally produced 
by the Berkeley group--was employed to measure social 
attitudes.’ An additional twenty items were developed to 
obtain data relative to the nature of the respondents’ social 
origins, academic interests, and the circumstances sur- 
rounding choice of profession. The College Vocabulary 
Test was used to measure verbal intelligence.* Hollings- 
head’s Two Factor Index of Social Position was employed 
to determine social class.° 
Findings 

The hypotheses of similarity of socio-economic status 
and verbal intellectual capacities were sustained in both 
the experimental-control and the experienced-inexperienced 
comparisons. Likewise, the other comparisons, of the lat- 
ter group, produced statistically non-significant findings. 
A similarity of academic interests was sustained between 
students in social work and those entering education, nurs- 
ing, and psychology. The only negative correlation (-.41) 
was between social work and engineering. 

The T.A.P. Social Attitude Scales provided the follow- 
ing returns on the null hypothesis. Statistically significant 














differences were found between the experimental and the 
control groups in anti-democratic tendencies, ethnocen- 
trism, politico-economic views, and their point of view on 
traditional family ideology. A significant difference was 
not found in the religious attitudes of the two groups. 

The items designed to produce information about the 
nature of the students’ social origins and circumstances 
surrounding their choices of a profession produced signifi- 
cant findings as follows: 

1. The control group had a higher salary expectation. 


2. The social workers gave reasons for choosing their 
profession which more closely paralleled social work 
values than did the control group. 


3. The religious affiliation of the social work students 
were more Protestant--less Catholic--than the con- 
trols. 
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AN EXPERIMENTAL INVESTIGATION OF THE 
RELATIONSHIP BETWEEN PERSONAL VALUE 
AND WORD INTELLIGIBILITY 


(L. C. Card No. Mic 58-680) 


Robert L. Carlton, Ph.D. 
The Ohio State University, 1953 


An experimental study was conducted to investigate the 
influence of personal value on word intelligibility. The de- 
sign of the study required the exercise of controls over 
(a) the value connotations of the stimulus words used; (b) 
their average frequency of occurrence in the language; (c) 
the proportion of individuals representing each of three 
personal value categories; (d) the level of noise in which 
the listeners received the words; and (e) the level of the 
speaker or source of the words. 

“Intelligibility” refers to the correctness of identifica- 
tion of an audible speech symbol; the term is used princi- 
pally in situations involving the reception of syllables, 
words, or sentences. Several intelligibility tests are in 
use today, the better known among them being Fletcher’s 
“Articulation Test”’’* employing syllables, and the Har- 
vard PB lists* made up of monosyllabic words. 

The intelligibility test is particularly well-adapted to 
use in the field of speech for evaluation of the production, 
transmission, and reception phases of voice communica- 
tion. It can be-employed as a basis for referral to a clinic, 
and as a means of guaging an individual’s progress during 
the course of therapy. Some organizations employ intel- 
ligibility testing in the selection of personnel. Although the 





value of the intelligibility test has been demonstrated in 
the field of speech there would seem to be several vari- 
ables that need to be investigated before the clinical po- 
tentiality of the test can be fully realized. One logicalarea 
for investigation would appear to be that of the influence of 
personality factors on intelligibility. 

Thorndike* notes the influence of motivation or dispo- 
sitional set on perceptual behavior and states that this has 
a rather profound effect on the selectivity of the individ- 
ual’s responses to stimuli. Roethlisberger’ considers it 
quite remarkable that communication between people is 
possible when “they do not see and assume the same things 
and share the same values.” 

Several studies have investigated the influence of dis- 
positional set on perceptual behavior. Postman, Bruner, 
and McGinnies® found that high personal values, as meas- 
ured by the Allport-Vernon Study of Values,’ correlated 
with the rapid visual perception of value related words. 
Haigh and Fiske® obtained results similar to those of 
Postman, et al, and interpreted them as corroborating the 
findings of the original study. Vanderplas and Blake” re- 
corded the words originally used by Postman and his as- 
sociates and presented them aurally. They found that the 
subjects tended to perceive words of value connotation in 
agreement with their own predominant personal values at 
Significantly lower intensity levels than they perceived 
words not in agreement with their personal values. 

Mason,” Soloman and Howes,*’’’* and Mason and 
Garrison’® also reported studies on value and perception. 
Their interpretations, however, differed from those pre- 
viously mentioned in that they suggested that familiarity 
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with the word rather than personal value may have been the 
selective factor. The observations of Mason and Soloman 
and Howes seem appropriate with respect to the Postman, 
Bruner, and McGinnies study. Only two of the thirty-six 
stimulus words used by Postman’s group, according to the 
Thorndike-Lorge word list, appear as frequently as 100 or 
more times per million words used on the average. This 
suggests the possibility that the results obtained may have 
been, to a considerable extent, a consequence of the in- 
fluence of esoteric word connotation. 

Four of the five studies mentioned used word lists com- 
posed principally of words of low frequency of occurrence 
in the language. The studies on auditory perception gave 
no consideration to the possibility of intelligibility being in- 
fluenced by a joint effect of word value and the speaker’s 
personal value similar to that reported for listeners. Two 
shortcomings seemingly existed in all the studies: (1) 
words were assumed, without objective evidence, to be ap- 
proximately equated for ease of identification, and (2) 
words of two to four syllables were used with the possi- 
bility that significant uncontrolled variations in intelligi- 
bility attributable to characteristics of word structure oc- 
curred. 

The present study endeavored to determine whether or 
not a relationship between word value and the individual’s 
personal value influenced word intelligibility. Two hy- 





related to its personal value to the speaker, and (b) the in- 
telligibility o of a word is unrelated to its personal value to 
the listener. — 

~~ Tests of these hypotheses involved: (a) control of the 
stimulus material being transmitted; (b) control of the 
sound pressure levels of the speakers; (c) control of the 
signal-to-noise ratio; and (d) the application of statistical 
techniques to assess the significance of differences among 
responses, | 

Thirty-six undergraduate students of The Ohio State 
University served as experimental subjects. The selection 
of subjects was made on the basis of scores on the Allport- 
Vernon Study of Values.’ This test is designed to measure 
the relative prominence of six basic interests of motives: 
theoretical, economic, aesthetic, social, political, and re- 
ligious. In this test the subject selects from forty-five 
problem situations alternatives diagnostic of relative de- 
grees of these six basic interests. The instrument has 
been validated by several investigators; however, Glaser 
and Maller,’* Lurie,*” and Van Dusen, Wimberly and 
Mosier” report a high intercorrelation between the politi- 
cal and economic, and between the social and religious 
categories. For this reason the political and religious 
values were not used in the present study. The theoretical 
value was omitted because of the lack of sufficient words 
with known intelligibility ratings. 

Individuals were classified for the purposes of the study 
as Economic, Aesthetic, or Social on the basis of their 
scores in these three Allport-Vernon categories. An indi- 
vidual was considered for a value designation only if the 
highest of his three values exceeded that on the higher of 
the other two values by at least three points. 

The stimulus material consisted of a 252-word write- 
down intelligibility list made up of nine twenty-eight-item 
groups of monosyllabic and disyllabic words. Each word 
was considered to connote a value similar to the three 
Allport-Vernon categories or to belong to a sixty-three- 
word group connoting none of these categories. The stimu- 





























‘values. 





lus words were taken from a word list studied by Black."’ 
Only those words with a frequency count equivalent to the 
first five thousand Thorndike’*® words (la-5), and with in- 
telligibility ratings (in noise) between fifty and one hundred 
were considered. Approximately equal numbers of words 
from each of the first five Thorndike categories were 
utilized in the total stimulus list. Each twenty-eight-word 
list was made up of four groups of seven words repre- 
senting economic, aesthetic, social, and general values. 
The words were sorted into lists with very similar mean 
intelligibility ratings. 

The study employed four nine-member panels, each 
composed of three groups of three subjects, categorized 
respectively as Economic, Aesthetic and Social. In keeping 
with the “round-robin” technique developed by Jones” each 
of the panel members, in turn, read a list containing equal 
numbers of economic, aesthetic, social and general words 
over an electronic communication system into which 
masking noise was introduced. The remaining eight sub- 
jects listened to the speaker’s voice over headphones, and 
recorded what they heard on write-down intelligibility test 
forms. The speakers were instructed to regulate their 
sound pressure levels by keeping the deflections of the 
voice amplifier VU meter hand approximately between zero 
and -3 while speaking. Each stimulus word was introduced 
by the carrier phrase, “Number you will write or 

A signal-to-noise ratio of -8 decibels was employed, 
with speech sound pressure level at 87 decibels, re .0002 
dynes/cm?, in the ear canal and noise at 95 decibels. 

The written responses of the subjects were analyzed on 
the basis of correct responses; the results were accumu- 
lated by panels into a raw score sheet which summarized 
the number of correct responses for each listener as he 
listened to each speaker in his panel. This table provided 
the source of raw scores for the statistical analysis. 

The technique of the statistical analysis of the results 
was analysis of variance and Statistical tests for the sig- 
nificance of differences (t) between mean scores. On the 
basis of the statistical results it was possible to reject 
both of the null hypotheses. The following conclusions 
were made: 

1. The speakers in this experiment tended to be more 
intelligible when speaking words of a value connotation in 
agreement with their primary personal values than when 
speaking words of a dissimilar value. 

2. Word intelligibility was greater when listeners 
heard words of value connotation in agreement with their 
personal values than when they heard words of differing 
value. 

3. The maximum increase in intelligibility occurred 
when there was synonymity of word, speaker, and listener 
118 pages. $2.00. 
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A STUDY OF THE ADAPTATION OF ACTING 
TECHNIQUE FROM STAGE TO FILM, RADIO, 
AND TELEVISION MEDIA IN 
THE UNITED STATES, 1900-1951 


(Publication No. 24,896) 


Stuart Curran Chenoweth, Ph.D. 
Northwestern University, 1957 


The purpose of the study is to investigate the nature of 
the adaptation of acting technique from the theatre stage to 
the media of the silent film, sound film, radio, and tele- 
vision in the United States from 1900 to 1951. A chrono- 
logical examination is made of specific conflicts encoun- 
tered by the actor in attempting to adapt stage conventions 
to the new media, in the shift of emphasis on the use of his 
means, in changes of a given style or quality of acting, and 





in the combination of familiar elements of stage acting in 
a new context. 

The scope of the investigation is limited to a consider- 
ation of three interrelated factors which may influence 
adaptation: (1) the physical nature of the medium and 
means for providing a scenic or acoustical environment in 
time and space; (2) the general form and style of the play- 
script with material for the actor’s characterization and 
directions for interpretation or staging; and (3) the proc- 
ess of preparation and performance in which the resources 
of the actor are selected, designed, and communicated to 
an audience, 

An over-view is made of some influences on stage act- 
ing during the first three decades of this century which 
were related to the development of the realistic style in 
playwriting and staging for the proscenium theatre stage. 
The traditions and practices of the theatre stage held a 
strong, symbolic, emotional significance for the actor in 
early and later stages of adjustment to the new media. 

In the silent film, from 1903 to 1926, the stage actor 
required a technique of pantomimic acting suitable for 
Cinematic expression. Problems of adaptation included: 
(1) personal attitude toward the medium and its product, 
(2) restrictions on expression of movement in time and 
Space, and obstacles to concentration in the physical en- 
vironment of the studio, (3) inability to utilize spoken dia- 
logue, (4) limitations of the scenario as a basis for prepa- 
ration, (5) (discontinuity, speed, and brevity of rehearsals 
and performance, (6) limitations on creative activity and 
control of performance due to dependency on the director 
for script content, stimulus and guide to effective per- 
formance due to the absence of an audience, and editing of 
the film image. 

In the sound film, from 1927 to 1951, old problems of 
projecting movement in time and space for the lens of the 
camera were modified by additional problems of projecting 
voice for the microphone and film recording. Increased 
depth of characterization was made possible through 
spoken dialogue, but the star system and formula picture 
decreased the scope of the actor. Lack of control over 
script characterization, direction, and film editing caused 
an increase of frustrated craftsmanship in the stage actor. 
Lack of creativity and virtuosity in film performances was 
associated with the controversy over the merits of ac- 
ceptable behavior as a stereotyped personality versus the 
imaginative use of technical skills to give the impression 
of being varied and dissimilar characters in successive 
film portrayals. 

In the adaptation of acting technique to radio, from 1921 
to 1951, problems associated with changes in physical en- 
vironment were less complicated than in other media. The 
actor’s adjustment was concerned with adapting vocal 
means of characterization to the sensitivity of the micro- 
phone, studio procedures of rehearsal and performance, 
and the form and content of the radio scripts. 

Adaptation to television was assisted by a period of ex- 
perimentation from 1928 until 1947 when broadcasting was 
officially authorized. Acting technique was subjected to a 
combination of old and new processes related to those of 
stage, film, and radio. 

The emergence of acting techniques of marked indi- 
viduality for each medium was not readily apparent, the 
differences being primarily in the objective and practical 
manner in which conventional techniques of the stage were 
modified in order to achieve effective performance 
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consistent with the nature of the medium, its processes, 
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THE EVOLUTION OF THE STAGE DIRECTOR 
IN AMERICA 


(Publication No. 24,900) 


Charles Wright Cox, Ph.D. 
Northwestern University, 1957 


The American stage director, like his European coun- 
terpart, emerged as the answer to a need for synthesis in 
theatrical production. This need arose when the elements 
of production grew more complex as the result of certain 
historical trends during the early nineteenth century. 
These trends were the decline of the actor-manager; in- 
creased interest in the ensemble; increased interest in 
imaging the world of the play; and the growth of the his- 
torical attitude. 

A more direct impetus was afforded by the increase in 
railroads, which led to the formation of road companies. 
This development, by focusing interest upon the play itself 
instead of a famous star, resulted in attention to the man 
responsible for the play, the stage director. Another im- 
petus, greater and even more direct, was the increase in 
stage directions towards the end of the nineteenth century. 
The stage manager, whose responsibility it was to execute 
the author’s directions, found himself having to interpret 
the actual manner of an action. Thus, his job became in- 
terpretative; and so it was that in America, as in England, 
the stage manager became the immediate forerunner of the 
director. By 1900 the stage manager had become synony- 
mous with the stage director, and the “director” was an ac- 
cepted figure. The next three decades witnessed a re- 
markable rise in prominence, after which the director en- 
tered a period of actual pre-eminence. For clarity in dis- 
cussing these various periods, they have been called the 
stage of acceptance, the stage of prominence, and the stage 
of pre-eminence. 

The current period of pre-eminence is extremely con- 
troversial. This is due to the fact that the director has be- 
come so highly esteemed that many have protested against 
an over-estimation of his work. They feel that in glorifying 
the director, the public has overlooked the playwright, 
whom they consider the foremost theatrical artist. More- 
over, they contend, this excessive esteem of the director 
has resulted in direction that intrudes upon the drama, re- 
sulting in the distortion of a play to fit the director’s | 
wishes and to express his own personality. Although the 
protests have been numerous enough to hint a movement of 
reaction, the director’s present power, because of the 
existing scheme of production, seems likely to remain for 
a long time. 466 pages. $5.95. Mic 58-4764 





AN ANALYSIS OF THE FORMAL CHANNELS 
OF COMMUNICATION IN 
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The Ohio State University, 1957 


Effective communication is vitally important to the 
proper functioning of any type of organization, and this is 
especially true of the trade union, essentially a democratic 
organization. A trade union, to deal effectively with its 
own members, with other trade unions, with management, 
and with the community, must have the understanding and 
willing cooperation of its members in its activities. Un- 
derstanding and willing cooperation result, in large part at 
least, from effective communication between leaders and 
rank and file. 

The basic unit of trade unionism is the local union, 
which provides the economic and political force of organ- 
ized labor. Therefore the local union constitutes an im- 
portant subject of study. 

In the study, the writer attempted to analyze the formal 
channels of communication within a local union of the 
United Steelworkers of America. The local studied is situ- 
ated in Columbus, Ohio, and is made up of approximately 
five hundred members. The writer attempted to analyze 
both the written and the oral channels of communication, 
and utilized interviews, questionnaires, and empirical ob- 
servation in his study. The investigation was conducted 
Over a period of six months. 

Two formal channels of written communication and two 
of oral communication were found within the local. Written 
channels were the union bulletin boards and a weekly news- 
paper column. Oral channels were the regular union meet- 
ing and the union steward. 

The writer found that none of the formal channels was 
used as efficiently as it could be. Bulletin board notices 
were largely limited to advance notices of meetings, de- 
spite the fact that members and stewards ranked them high 
as a channel of communication. The newspaper column 
was written with no clearly articulated objective in mind, 
and a content analysis revealed that it did little to keep the 
members informed of the internal affairs of the union. No 
provision was made for utilizing either of these channels 
for purposes of upward communication. 

The regular union meeting was generally looked upon 
as the primary channel of upward and downward communi- 
cation within the local. However, attendance at meetings 
was low (averaging about 7 per cent of the total member- 
ship), and the meetings were characterized by poor plan- 
ning and inadequate facilities. While viewed as the pri- 
mary communication channel, the meetings were generally 
recognized to be an unsatisfactory channel. 

The union steward, because of his traditional role as 
the interpreter of the contract and the “floor representa- 
tive” of the local, and because he is in daily contact with 
the rank and file, constitutes the most promising channel 
of upward and downward communication within the local. 
That his potential is largely overlooked stems in part from 
the failure of the local officers, the rank and file, and the 
steward himself to recognize the steward’s unique posi- 
tion, and in part from the steward’s lack of training in 
communication skills. 

In his survey of the literature, the writer found only one 
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other study which dealt with intra-union communications to 
any appreciable extent. This study, therefore, can be con- 
sidered something of a pioneer study. Assuming that or- 
ganized labor constitutes a significant element of our so- 
ciety, and that effective communication within the union is 
of vital importance to its well-being, the writer hopes to 
see further studies of intra-union communications under- 
taken which embrace the informal channels of communica- 
tion as well as the formal channels. 149 pages. $2.00. 


PERSUASION TECHNIQUES IN 
MODERN CONGRESSIONAL DEBATE 


(L. C. Card No. Mic 58-803) 


Lee Sherman Dreyfus, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor Henry L. Ewbank, Sr. 

This study is a subjective rhetorical analysis whose 
primary purpose is to examine the techniques of verbal 
persuasion used in the United States Senate and House of 
Representatives. A case study was made of the speeches 
given on the floor of both Houses and in the hearings before 
the Senate and House. Committees on Military Affairs on 
the Conscription Bill of 1940. A representative selection 
of excerpts from this material was made and then analyzed. 
The techniques were labeled throughout the debate and hear- 
ings and can be found within the body of the thesis. 

We generally conclude that United States Congressmen 
do utilize all available persuasion techniques. Authority 
was one of the most used techniques, and both Houses dis- 
played a reverence for our “founding fathers.” Persuasion 
elements resorted to with high frequency were loaded 
words, rhetorical questions, examples, appeals to authority, 
fear, duty and responsibility, sentiment and sympathy, 
fairness, and tradition. 

Some techniques were noticeably infrequent such as 
statistics, dilemma, abuse, Anglo-Saxon terms, euphon- 
isms, suspense, interrogation, power appeals, superstition, 
slogans, sense appeals, and “red herring” techniques. 

The House tended to over-simplify issues while the 
Senate made greater use of personal ethos and appeals to 
pride and duty. The House tended toward greater use of 
fear appeals. : 

Some conclusions were made about the topic and the 
role and value of Congressional debate. It was found that 
conscription has a good deal of Anglo-Saxon and American 
heritage behind it. Conscription can be justified as the 
most democratic procedure for national defense. 

The Congressional debates frequently served an educa- 
tive function for both Congressmen and the public. The 
role of press and broadcast media in this process was 
readily observed. Debate may also be used to delay legis- 
lative action. This delay prevents hasty legislation and 
permits a period for public reaction. Minority groups are 
given a good opportunity in these debates to point out weak- 
nesses and amend the law. Legislatively the debates 
served the function of improving the Bill. Debate helps the 
undecided to make up their minds. Whether it is effective 
in getting legislators to change their minds and their votes 
on a hot issue is open to question. 





The study demonstrated a greater sense of formality 
in the Senate and a greater prevalence in the House of such 
techniques as ad hominem, sarcasm, name-calling, and in- 
vective. At times, the House appeared to be the squabble 
of hucksters. Senate speeches wandered off the issue a 
bit more than House speeches, but the House five-minute 
rule seemed to be influential in this phenomenon. 

Over-all participation in the debate was relatively high 
in both Houses, and we concluded that our Congress does 
function representatively. Congressmen were found to be 
generally well informed, and study shows that legislators 
do use the available techniques of persuasion. 

276 pages. $3.75, 


ORAL INTERPRETATION IN 
ANGLO-SAXON ENGLAND 


(Publication No. 24,903) 


Patricia Morford Evans, Ph.D. 
Northwestern University, 1957 


The purpose of this study has been to determine the 
character and forms of oral interpretation practised in 
Anglo-Saxon England from the time of its Heroic Age until 
the triumph of Norman influence. 

Chapter I delineates the nature of the Anglo-Saxon 
minstrel, or scop. The sole evidence of his origins lies 
in the records of Roman historians who had visited among 
continental Teutonic tribes. More specific indications of 
his position, his educational and inspirational functions, 
and the manner of his performance appear in such tradi- 
tional poems as Widsith, Beowulf, and Deor’s Lament. 

The scop’s popularity as an entertainer continued to the 
end of the Saxon era; the significance of his social role de- 
creased with the rise of ecclesiastical power. The 
Church’s disapproval of secular entertainment and its in- 
stitution of a recorded literary tradition were primary 
causes of this decline. 

Chapter II considers the materials and development of 
early English oral tradition. Of the surviving poems, Beo- 
wulf and Widsith reflect the manner in which orally-trans- 
mitted heroic narratives achieved epic proportions. 
Charms and gnomic verses proved more dependent upon 
folk-tradition than upon the work of minstrels for their 
continuation. 

The introduction of Christianity brought about applica- 
tion of the scop’s art to scriptural themes. Initiating this 
seventh-century trend was Caedmon’s Hymn, which is con- 
sidered as a parallel to the Greek concept of inspiration, 
and as the product of an active oral tradition. The eighth- 
and ninth-century poems of Cynewulf and other monastics 
reflect both native and Latin influences; the final centuries 
of the Saxon era, with the exceptions of Brunanburh and 
Maldon, left little besides stereotyped devotional verse as 
their poetic legacy. 

The writings of such historians as Bede, Abbo, and 
William of Malmesbury give evidence of how orally- 
circulated narratives formed the basis for their content. 
Folktales, existent only in oral form, were another source 
of prose tradition. 

Chapter III discusses the scop as composer and per- 
former. Analysis is made of how traditional word-groupings, 
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or formulas, aided him in memorization and in spontaneous 
composition, with parallels drawn between the scop’s 
methods and those of recently-observed Slavic minstrels. 
A model for the singer’s harp has been supplied by dis- 
covery of the Sutton-Hoo ship-burial; the actual manner of 
his recitation cannot be determined, although theories of- 
fered by scholars provide interesting material for con- 
jecture. 

Chapter IV considers methods of interpretation in the 
monastery, with special attention to instructions given by 
the Rule of St. Benedict for the manner and content of reci- 
tations. The history and forms of Gregorian plainchant, 
regulations for oral readers among the monks, and duties 
of officials responsible for the welfare of these activities 
are described. Also indicated is the close relationship be- 
tween early English religious verse and the liturgical 
service. 

In Chapter V, uses of oral interpretation as an aid to 
education are discussed. Grammar, a division of the lib- 
eral arts curriculum, encompassed the study of public 
reading; its teachers referred to continental and Saxon 
texts for authority. Oral reading was practised not only in 
classroom and cloister, but served to instruct the illiter- 
ate populace, as is indicated by writings of Asser and King 
Alfred, and by the survival of numerous homilies designed 
to be read aloud. 

Outstanding conclusions obtained from this study relate 
to the scarcity of specific information available concerning 
the scop’s source-material and performance, in contrast 
to the relative certainty surrounding the content and nature 
of monastic recitation; and to the formal character of all 
modes of Anglo-Saxon interpretation, whether native or 
ecclesiastical in origin. 322 pages. $4.15. Mic 58-4765 





THE DEVELOPMENT OF THE CULTURAL ARTS 
PROGRAMS IN THE EXTENSION SERVICES AT 
THE UNIVERSITY OF WISCONSIN 


(L. C. Card No. Mic 58-804) 


Ronald Callaway Gee, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Jonathan W, Curvin 


For more than half a century the University of Wiscon- 
sin has encouraged adult residents of the State to organize, 
support, and enjoy their own cultural art programs in local 
rural and urban communities. Numerous techniques have 
been used by University leaders to motivate and educate 
adults through extension programs in drama, music, the 
graphic arts, and creative writing. 

This study traces the growth of cultural art programs 
created and developed by the University Extension Division 
and the College of Agriculture Extension Service. Further, 
it describes the contributions of individuals who have pro- 
vided leadership for the programs. Except for a brief 
Summary of Wisconsin’s cultural heritage, as evidenced 
by the varied artistic interests of the early settlers in the 
State, the study is confined to specific art programs within, 
or related to, the University extension Services from about 
1885 through 1953. This period saw the development and 


expansion of increasingly intensive programs in the cultural 





arts. From simple beginnings, the services grew into 
broad community programs in the arts which sought to 
improve individual skills, standards, and tastes in the 
various art media. Successive programs such as those 
created by the Bureau of Community Music, the Bureau of 
Community Music and Drama, Rural Sociology Extension, 
the Bureau of Dramatic Activities, the Rural Art Project, 
the Wisconsin Idea Theatre, and the Extension Division 
Departments of Art and of Music each contributed unique 
characteristics to the total arts picture in Wisconsin. 
Each one, in its own way, has provided a functional outlet 
for the urge which many people have for self-expression 
in the arts. 

Formalized extension services in drama and music 
were begun before World War I, and though educational 
programs in these fields have not been continuous, there 
has been no time when the University did not offer some 
kind of assistance to community groups interested in de- 
veloping musical or dramatic activities. The graphic art 
and creative writing programs were originated at a some- 
what later date than the earlier services. 

The scope and emphasis of extension services in the 
four cultural arts fields with which this study was pri - 
marily concerned have varied from year to year, depend- 
ing upon leadership, funds made available for specific pro- 
grams, and the changing currents of popular interest and 
appeal. Individually these programs were not always ef- 
fective, but the University demonstrated its faith in the 
eventual results of the program by encouraging the crea- 
tion of new services in the hope of finding those programs 
which would serve best the developing artistic needs of the 
residents of the state. 

This study focuses primarily on administrative organi- 
zation, using as its sources the records available in de- 
partmental and bureau files and scrapbooks, in division 
records, and in the archives of the University. There was 
no attempt to measure the effect of these programs upon 
the residents of the state. Occasional reactions are noted, 
but they do not provide conclusive evidence upon which to 
base judgements. 

The University of Wisconsin has pioneered in the de- 
velopment of state-wide programs in the cultural arts. In 
the realities of the Wisconsin struggle lie the patterns for 
others to follow in the development of similar services in 
the arts. 590 pages. $6.25. 


FACTORS AFFECTING THE JUDGMENT OF 
COMPARATIVE SIGNIFICANCE OF SOCIAL ISSUES 


(L. C. Card No. Mic 58-531) 


James Adams Grissinger, Ph.D. 
The Ohio State University, 1957 


Examination of the pertinent literature indicates that 
we know little about what social issues or problems people 
think are really important. 

A list of one hundred problems such as “pooling atomic 
power,” “preventing juvenile delinquency,” and “the high 
cost of living” was prepared from many different sources 
and screenea by college students as to importance. A 
group of graduate students then checked the wording of the 
final one hundred issues in essentially four different forms: 
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marking each item on a five-point scale, ranking the items 
in groups of five, selecting the ten most important prob- 
lems, and marking any important problem. 

These forms in forward and reverse order were pre- 
sented to college students at Otterbein College in Wester- 
ville, Ohio. One form, which requested checking any of the 
issues which seemed important, was also given to the col- 
lege faculty and to townspeople both by mail and personal 
interview. 

The differences in importance values assigned prob- 
lems in the forward and reverse order forms and in the 
mail list and personal interview were essentially non- 
Significant, as were differences among the four forms used. 

Generally, the students, faculty, and townspeople re- 
acted Similarly in their selection of important social is- 
sues. But the faculty group consistently and significantly 
selected fewer of the items as being important, and seemed 
less concerned about problems of basic freedoms, atomic 
warfare, Communism, andcrime. They selected no prob- 
lem significantly more often than did the other two groups. 

The college students did not select any of the issues 
Significantly less often than did the faculty or townspeople, 
but they did select thirteen problems more often. These 
problems were oi three types: persistent social problems 
(slums, mercy killing, and capital punishment), problems 
of peace, and problems of education. 

Nor did the townspeople select any of the items signifi- 
cantly less often than did the other two groups. They did, 
however, give seven issues a Significantly higher index of 
selection. The areas involved were subversion, cost of 
living, public information, and automobile accidents. | 

By combining the results of the three populations which 
used the same problem forms, it was possible to order the 
one hundred problems according to the percentage of re- 
spondents who selected each. Limits of significance were 
applied to this ranking procedure to determine whether the 
differences in rank were real. 

The ten problems receiving the highest percentage of 
selection, ranging from 78.8 to 61.8, were the following: 

Low pay and the teacher shortage 

Juvenile delinquency 

Prevention and treatment of mental illness 

Reducing automobile accidents 

Conservation of natural resources 

Control of narcotics 

Reducing deaths from cancer and heart disease 

Ethical and moral standards for youth 

More and better public schools 

Reduction of crime 

Nine of these involve but three areas: crime and ethics, 
education, and health. 

At the other end of the ranking, these ten problems 
(seven were among those purposely inserted in the original 
list as trivial) had a percentage selection range of 17.8 to 
06.2: 

U.S. use of simplified spelling in schools 

Paying college athletes 

Excessive powers of the President 

Hollywood morals and standards 

Re-enactment of the 18th Amendment 

Increased time for leisure 

Treatment of war brides 

Conflict between Fascism and Communism 

The two-platoon system in football 

Future of radio 





The study seemed to indicate that, within limits, type of 
list, order of items, method of administration, and popula- 
tions studied have minor effects on the selection of im- 
portant issues. Examination of the highest- and lowest- 
ranking social problems leads us to the conclusion that 
people of the types tested are quite capable of discriminat- 
ing between the important and the trivial. 

128 pages. $2.00. 


THE DRAMATURGY OF SEAN O’CASEY 
(Publication No. 24,377) 


Gerard Arthur Larson, Ph.D. 
University of Utah, 1957 


Chairman: C. Lowell Lees 


For all of Sean O’Casey’s reputation as a dramatist, 
demonstrated by discussions of his plays found in works 
by such noted students of the drama as John Gassner, Eric 
Bentley, Frederick Lumley, and George Jean Nathan, there 
has never been published a thorough study of his techniques 
as a playwright. Only one book, THE GREEN AND THE 
RED, by Jules Koslow, on a study of his themes, has been 
printed. The main information about O’Casey comes from 
his series of autobiographies written during the period 
1946-1954. 

Consequently, the purpose of this dissertation is to 
analyze exhaustively O’Casey’s dramaturgy in the hope that 
the information and conclusions found in it will be of help 
to scholars and admirers cf O’Casey’s plays. 

The dissertation examines O’Casey’s dramaturgy from 
the standpoint.of theme, plot, dialogue, character, and 
spectacle since these are the five parts of drama discussed 
by Aristotle. These facets were analyzed according to 
contemporary rules of drama suggested by such critics as 
John Howard Lawson, Lajos Egri, and Brander Matthews. 
Lawson’s rules about social conflict, concentrating on 
man’s social position, were used because they fit O’Casey’s 
concepts of the social nature of man. Egri’s comments on 
the pivotal character, and the thematic premise were of 
value in discussing O’Casey’s characters and themes. 
Brander Matthews’ statements on plot seemed of relevance 
regarding O’Casey’s plays and were consequently used. 
Critical comments on O’Casey by John Gassner, Allardyce 
Nicoll, and George Jean Nathan also helped in analyzing 
the author’s works. 

Because of the nature of the analysis, the dissertation 
has been divided into seven chapters. The first is an in- 
troduction to O’Casey and his reputation as a dramatist. 
Chapters follow on theme, plot, character, dialogue, and 
music and spectacle. A final chapter is on conclusions 
drawn from this examination of O’Casey’s plays. 

The conclusions made on O’Casey’s dramaturgy are 
as follows: 1. O’Casey’s forte rests in his ability to ar- 
ticulate the passions and emotions of the poor of Dublin; 

2. his greatest strength lies in his dialogue and charac- 
terization; 3. his themes dealing with religious bigotry, 
sexual and economic freedom, and Ireland are found in the 
majority of his plays; 4. he has a tendency to become 
didactic and propagandistic in his later plays as he seeks 
to persuade audiences to his own way of thinking; 5. he 
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uses illustrative action primarily rather than plot action 
to create characters; 6. the violent use of contrast is a 
plot device O’Casey uses in most of his plays; 7. his dia- 
logue is poetic in nature, filled with striking similes and 
metaphors, charged with energy; 8. he is an environ- 
mentalist, believing that man acts because of his back- 
ground and social condition; 9. he uses music liberally in 
his plays to create mood, delineate character, and support 
comedy. 10. O’Casey is extremely conscious of the use of 
scenery, costumes, and lighting to enhance the atmos- 
phere and create the proper mood for the plot and theme 
values of his plays. 359 pages. $4.60. Mic 58-4766 


A STUDY OF THE 1953 WISCONSIN LEGISLATURE 
WITH SPECIAL REFERENCE TO THE 
LISTENING EASE AND INTERESTINGNESS 
OF SELECTED SPEECHES 


(L. C. Card No. Mic 58-817) 


Charles Martin Monnier, Ph.D. 
The University of Wisconsin, 1958 
Supervisor: Professor Henry L. Ewbank 

This is a pilot study of Wisconsin legislative persuasion 
in process. Three topics are treated: (1) Audience analy- 
sis, (2) The Wisconsin legislator’s reaction to this kind of 
observation, (3) The nature of speaking used in the 1953 
legislative session. 

Five approaches were used for studying the three 
topics --, official state records, a questionnaire, the Flesch 
Readability formula, interviews, first-hand observation and 
experience. 

The principal findings on the 1953 Wisconsin legislative 
audience were: 

1. The Republican majorities of four to one in the Senate 
and three to one in the Assembly were typical. 2. The 
average age for Senators was 54; for Assemblymen, 50.5. 
3. Legislators averaged about two years of college. 4. The 
background of the legislature was 68% rural, 32% urban. 

5. Senators averaged four sessions of experience; As- 
semblymen, two-and-a-half sessions. 6. The 1953 legis- 
lators made more official decisions in less time than the 
legislators of the nine previous sessions. 

The most important legislator attitudes toward this kind 
of observation were: 

1. Polite tolerance. 2. Strong feeling against tape re- 
cording. 3. Wariness toward the questionnaire. 4. Appre- 
ciation of what the individual legislator was trying to do 
seemed the strongest motivating factor for cooperation 
with the study. 

The outstanding characteristics of legislative speaking 
for this session were: 

1. Analysis of twelve longer speeches by the Flesch 
Formula suggested that these speeches tended to be above 
the preferred listening level of the audience, and that these 
speeches were of a middle degree of interestingness. 2. 
The Senate tended to be a more polite audience than did the 
Assembly. 3. The Senate provided an easy speaking situ- 
ation; the Assembly did not. 4. Longer speeches in the 
Assembly tended to be highly emotional. 5. Most Assembly 
speaking appeared to be without written preparation. 6. 





The legislator with the greatest political prestige seemed 
to receive a high degree of attention, although his speaking 
was not impressive. 7. Both the best speaking and the 
poorest occurred at the public hearings. 8. Experienced 
lobbyists often presented most of their material piecemeal 
during a question and answer period. 9. The committee 
hearing seemed the easiest speaking situation of the three 
legislative settings observed. 10. Most of the impressive 
speakers were experienced or professional lobbyists. 11. 
Several legislators and lobbyists displayed strong evidence 
of training in debate. Yet, most of these made no effort to 
adapt their materia! to their audience. 


By-products of the study: The questionnaire helped to di- 








rect observation; verified some of the information gath- 
ered through interviews; tended to reveal the nature of 
current political leadership; and presented the legislator’s 
attitude toward lobbying. 

In spite of prohibitions placed on the use of the tape 
recorder, it proved a great help in gathering texts of 
speeches. When the speaker repeats his speech to the re- 
corder immediately after presentation, original organiza- 
tion and spoken language characteristics are retained. 
However, these recordings should be checked against care- 
ful notes taken during the original presentation. 

170 pages. $2.25. 


CHOREOGRAPHY IN MUSICAL COMEDY 
AND REVUE ON THE NEW YORK STAGE 
FROM 1925 THROUGH 1950 


(Publication No. 23,943) 


Robert Darrell Moulton, Ph.D. 
University of Minnesota, 1957 


During the period covered by this study many funda- 
mental changes have taken place in musical show dancing. 
The purpose of this study is to document the material of 
the quarter century of musical show dancing from 1925 
through 1950, attempt to define the nature of the changes 
which have taken place, and explore some of the reasons 
for the changes. To present a clearer picture of the de- 
velopment of dance on the American stage the subject is 
divided into a consideration of the following types of dance: 
(1) precision dance, (2) tap dance, (3) specialty dance, (4) 
ethnic dance, (5) modern dance, and (6) the ballet. The 
material is drawn from four major sources: (1) old pro- 
grams, (2) trade papers and regular newspapers, (3) per- 
sonal interviews with choreographers, and (4) their per- 
sonal scrap books and letters. 

The whole concept of musical show dancing has con- 
stantly shifted as various types of dance have gained or 
lost in popularity on the Broadway stage. In 1925 the pre- 
cision dance, the tap dance, and the acrobatic dance were 
the dominant forms. By 1950 “musical comedy dance” 
generally meant a ballet with added elements from modern 
dance, jazz, acrobatics, and ethnic dance. 

But the swift ebb and flow in popularity of the various 
dance types was external evidence of more basic changes 
in musical comedy and revue dance between 1925 and 1950. 
Not only did the types of dance change, but the whole purpose 
of dance in musical comedy underwent major adjustment. 
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There also has been a shift from dance directors to chore- 
ographers. The change is more than a semantic one. The 
choreographer of 1950 was an entirely different type of 
person from the dance director of 1925. Most of the early 
directors came up through vaudeville as specialty dancers. 
Some of them took delight in saying that they had no train- 
ing at all. In 1950 the emphasis was upon the many kinds 
of training and disciplines in which the choreographer was 
able to work. His position in production has improved 
consistently over the period of this study. 

The shift from dance directors to choreographers 
brought with it a decided improvement in choreographic 
method and performance standards. Part of the change 
might be attributed to the increasing awareness of all dance 
in the United States during this period. Some of the im- 
provement in musical comedy and revue dance might re- 
flect changes in the entire form of musical comedy or 
revue. Some of the change and lack of change in musical 
comedy and revue dance might be attributed to the finan- 
cial considerations of the commercial theatre. Because 
the producer always has the dominant position, musical 
comedy and revue dance, in spite of all changes, remains 
a commercial form. Merely the fact that a dance is pro- 
duced for commercial ends and is popular dance does not 
mean that it is bad dance, however. Very often it is ex- 
cellent dance. 

The major reason for the change in musical comedy 
dance, however, is the choreographer. Dissatisfaction 
with existing circumstances made specific choreographers 
want to change those circumstances.by improving dance in 
musical comedy and revue. 

472 pages. $6.00. Mic 58-4767 


THE EFFECT OF ORAL PRACTICE IN 
THE PRESENCE OF DIFFERENT CONDITIONS 
OF SIDE-TONE UPON THE RATE AND 
SOUND PRESSURE LEVEL OF THE SPEECH 
OF A GROUP OF STUTTERERS 


(Publication No. 24,509) 


Keith Kent Neely, Ph.D. 
The Ohio State University, 1951 


An investigation was conducted to determine the effect 
of oral practice with each of three amounts of delayed side- 
tone upon the rate and sound pressure level of the speech 
of a group of stutterers. 

Side-tone is the auditory experience of hearing oneself 
talk or sing. The act of speaking may be likened to the 
action of a servomechanism,* that is, a mechanism that 
reacts to its own output in such a way as to maintain equi- 
librium. Similarly, it has been noted by Black’ that a 
speaker tends to maintain at all times a “normal” experi- 
ence at the ear. Presumably, a person hears a sound that 
originates at the vocal folds in approximately 0.0003 second 
by bone-conduction® and in approximately 0.001 second by 
air-conduction.* This difference in the time of the conduc- 
tion of sound to the ear results from the fact that the path- 
way of air-conduction is more than twice as long as the 
minimum length of the pathway of bone-conduction, and 
from the additional fact that the rate of propagation of 
sound is slower in air than it is in bone, tissues, cartilages, 
etc. 





A recent study by Black” has shown that when the side- 
tone is delayed, the speech of normal speaking individuals 
is retarded. Similarly, a study by Lee’ indicates that a 
delay of the side-tone causes a “stuttering speech pattern.” 
Van Riper’’® and Johnson®’”’ have shown that the severity 
of stuttering is highly correlated with the stutterer’s atti- 
tude toward his speech. Similarly, Bloodstein** observed 
that the severity of stuttering is reduced when (1) there is 
a reduction in the communicative responsibility, (2) there 
is an absence of unfavorable listener reactions, (3) there 
is reduced motivation to make a favorable impression, (4) 
there is a change in the stutterer’s accustomed manner of 
speaking, (5) there are bodily movements or activities ac- 
companying the speaking, and (6) there is intense or un- 
usual stimulation. Recently an investigation was made to 
determine the effects of the acceleration of side-tone on 
the speech of a stutterer. It was observed that there was 
an apparent increase in the precision, clearness, and 
rapidity of articulation, and it was accompanied by a 
greater range of pitch change and a decrease in the sever- 
ity of stuttering. 

These and related studied led to the formulation of a 
study designed to determine the effects of oral practice, 
in the presence of several conditions of side-tone, upon 
the rate and sound pressure level of the speech of a group 
of stutterers. The subjects practiced reading aloud with 
a Side-tone delay of 0.001090 second, which approximates 
one of the normal side-tone delays. Similarly, they prac- 
ticed with a side-tone delay of 0.000356 second, which ap- 
proximates the minimum propagation time of sound from 
the vocal folds to the cochlea. In addition, they practiced 
with a side-tone delay of 0.000678 second, which approxi- 
mately halves the interval between the longer and shorter 
delay times. | 

Six general hypotheses were formulated for testing. 
These were: 

1. There is no difference in the rate of speaking of 
stutterers who have practiced reading aloud with a side- 
tone delay of 0.001090 second ((1) tested with a side-tone 
delay of 0.001090 second; (2) tested with a side-tone delay 
of 0.000678 second; (3) tested with a side-tone delay of 
0.000356 second). 

2. There is no difference in sound pressure level of 
stutterers who have practiced reading aloud with a side- 
tone delay of 0.001090 second ((1) tested with a side-tone 
delay of 0.001090 second; (2) tested with a side-tone delay 
of 0.000678 second; (3) tested with a side-tone delay of 
0.000356 second). 

3. There is no difference in the rate of speaking of a 


- group of stutterers who have practiced reading aloud with 


a side-tone delay of 0.000678 second ((1) tested with a 
side-tone delay of 0.001090 second; (2) tested with a side- 
tone delay of 0.000678 second; (3) tested with a side-tone 
delay of 0.000356 second). 

4. There is no difference in the sound pressure level 
of stutterers who have practiced reading aloud with a 
side-tone delay of 0.000678 second ((1) tested with a side- 
tone delay of 0.001090 second; (2) tested with a side-tone 
delay of 0.000678 second; (3) tested with a side-tone delay 
of 0.000356 second). 

5. There is no difference in the rate of speaking of 
stutterers who have practiced reading aloud with a side- 
tone delay of 0.000356 second ((1) tested with a side-tone 
delay of 0.001090 second; (2) tested with a side-tone delay 
of 0.000678 second; (3) tested with a side-tone delay of 
0.000356 second). 
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6. There is no difference in the .cund pressure level 
of stutterers who have practiced reading aloud with a side- 
tone delay of 0.000356 second ((1) tested with a side-tone 
delay of 0.001090 second; (2) tested with a side-tone delay 
of 0.000678 second; (3) tested with a side-tone delay of 
0.000356 second). : 

Tests of these hypotheses involved: (1) control of the 
conditions of side-tone delay, (2) control of the sound pres- 
sure level at the earphones for the three delay times, (3) 
control of the approximate length and types of reading 
passages in the practice materials, (4) recording of the 
duration and sound pressure level of the speech of the sub- 
jects as they read the test materials, (5) application of 
statistical techniques to evaluate the significance of differ- 
ences in duration and sound pressure level measured un- 
der three conditions of side-tone deiay at three times of 
testing during each of the practice sessions. In each of the 
three sessions the subjects read practice material, similar 
in type and amount, aloud for twenty minutes. In addition, 
each subject was tested under three conditions of delayed 
side-tone, reading five- and fifty-syllable phrases (which 
had been equated for duration and sound pressure level)*”** 
at the beginning, the middle, and the end of each of the ses- 
sions. Eighteen adult male stutterers served as subjects, 
and were assigned to six groups of three subjects each. 

The measurements obtained in this study were those of 
duration (seconds) and sound pressure level (bels). The 
measurements of duration of the five five-syllable phrases 
were averaged, and this mean score provided a basic score 
for the analyses; for the fifty-syllable phrases one over- 
all measurement of duration was made, and this provided 
a basic measure for the analyses. In obtaining the sound 
pressure level, the peak displacements (the three highest 
peaks as recorded on the power level meter) for the five 
five-syllable phrases and the fifteen peaks for the fifty- 
syllable phrases were averaged, and these means were 
used as basic scores in the analyses. 

Triple- and double-classification analyses of variance 
provided the statistical techniques for evaluating the data. 
On the basis of the results obtainea from these analyses, 
Hypothesis 2 could be rejected (with two of the sections 
of the test) as well as Hypothesis 5 (with one section of the 
test). The other hypotheses could not be rejected with con- 
fidence. It was found that there was a significant differ- 
ence in sound pressure level when the stutterers practiced 
reading aloud with a side-tone delay of 0.001090 second 
(side-tone delay which approximates one of the “normal” 
side-tones). There was a significant change in duration 
when the subjects practiced reading aloud with a side-tone 
delay of 0.000356 second (side-tone delay which approxi- 
mates the minimum propagation time of sound from the 
vocal folds to the cochlea). It is unusual that whereas there 
was a change ir sound pressure level, there was no at- 
tendant change in rate of speaking. Similarly, a significant 
change in the rate of speaking was not accompanied by a 
change in the sound pressure level. 
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AN INVESTIGATION OF THE MAGNITUDES OF 
GALVANIC SKIN RESISTANCE RESPONSES 
THAT OCCUR WITH DIFFERENT INTENSITY 
LEVELS OF SHOCK, CONDITIONED TONE, 
AND EXTINCTION TONE 


L. C. Card No. Mic 58-557) 


Earl Harris Nober, Ph.D. 
The Ohio State University, 1957 


The magnitude of the galvanic skin resistance reflex 
was studied as a function of the intensity of the stimuli 
employed. 

An electric shock, divided into three intensities, and a 
1,000-c.p.s. tone at sensation levels of 30, 60, and 90 
decibels were the stimuli. The three experimental vari- 
ables were the intensities of shock, of conditioned tone, 
and of extinction tone. Measurements were made of the 
skin resistance that accompanied each stimulation. The 
unit of measurement was the micromho. Four criterion 
measures were strength of conditioning (mean response of 
second through ninth reinforcement trials), initial habit 
strength (first extinction trial), resistance to extinction 
(mean response of second through ninth extinction trials), 
and gradational habit strength (mean response of the three 
response-strength values at each of the three intensities 
of extinction tone). 

One hundred-seventy experimental subjects partici- 
pated in the experiment. 

Part 1 involved 81 subjects conditioned with one of 
three intensities of conditioned tone accompanied by one 
of three intensities of shock; the responses were extin- 
guished with one of the three intensities of extinction tone. 
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Strength of conditioning was significantly differentiated 
(1 per cent) as a function of the intensity of shock. Initial 
habit strength was significantly differentiated (5 per cent) 
as a function of the intensities of conditioned and extinc- 
tion tone (1 per cent). Resistance to extinction was sig- 
nificantly differentiated (1 per cent) as a function of the in- 
tensity of extinction tone. 

Part 2 involved 27 subjects reinforced with three inten- 
sities of conditioned tone in randomized order accompanied 
by one of three intensities of shock; the responses were 


extinguished with one of three intensities of extinction tone. © 


Strength of conditioning was significantly differentiated 
(1 per cent) as a function of the intensity of shock. Initial 
habit strength was significantly differentiated (1 per cent) 
as a function of the intensity of extinction tone. Resistance 
to extinction was significantly differentiated (5 per cent) 
as a function of the intensity of shock. 

Part 3 involved eight subjects reinforced with three in- 
tensities of conditioned tone randomized at shock level 2; 
the responses were extinguished with three intensities of 
extinction tone in ascending and descending gradation. 

Ascending and descending gradational habit strength 
was significantly differentiated (1 per cent) as a function of 
the intensities of extinction tone. 

Part 4 involved 24 subjects reinforced with one of three 
intensities of conditioned tone at shock level 2; the re- 
sponses were extinguished with three intensities of extinc- 
tion tone in ascending or descending gradation. 

Descending gradational habit strength was significantly 
differentiated (1 per cent) as a function of the intensities of 
extinction tone. 

Part 5 involved 30 subjects who received the tone as an 
unconditioned stimulus. Eighteen subjects received one of 
three intensities of unconditioned tone; and 12 subjects, 
the three intensities in ascending or descending gradation. 
The responses associated with the 18 subjects were not 
Significantly differentiated as a function of the intensities 
of unconditioned tone. The responses associated with de- 
scending gradation of unconditioned tone were significantly 
differentiated (1 per cent). 

From the foregoing results, it appears that the magni- 
tude of the response is a function of the intensity of the 
stimuli and related to the criterion measures that quanti- 
fied the responses. 

There is no support for the use of traumatizing inten- 
sities of shock or conditioned tone during conditioning. 
Apparently a weak shock and a soft tone condition an indi- 
vidual as well as more intense stimuli. 151 pages. $2.00. 


THE RELATIONSHIP BETWEEN THE VOCAL 
CHARACTERISTICS OF MEN AND THEIR 
RATINGS OF THE VOCAL CHARACTERISTICS 
OF OTHER MEN 


(L. C. Card No. Mic 58-715) 


Roy Edwards Tew, Ph.D. 
The Ohio State University, 1953 


Teachers and clinicians, working with voice improve- 
ment and speech correction, at times seem to evaluate 
other voices in terms of their own voices, and apparently 
do so unconsciously. A judge, for example, with a high 





voice may describe another voice as being lower in pitch 
than would a judge with a low voice. 

A few physical attributes other than voice are known to 
influence the judgments of individuals. Marks (1) found 
that subjects’ judgments of the skin color of an individual 
correlated highly with the objective measures of their own 
skin colors. 

Hinckley and Rethlingshafer (2) investigated the rela- 
tion between the heights of male raters and their judg- 
ments of the height of men in the United States. Their 
evidence supports the hypothesis of an egocentric basis for 
the judgment of heights. They conclude that the meaning of 
the social value terms of “short” and ‘tall” is in part de- 
termined by the height of the judge. 

Rettie (3) also studied the influence of a physical char- 
acteristic of individuals upon their judgments. He found 
that the ages of women became the anchoring stimulus, 
and, as a result, their judgments of ages of other women 
were made in terms of their own age. 

The present study investigated the influence of men’s 
vocal characteristics upon their judgments of the vocal 
characteristics of other men. The approach, however, 
was different from those used in the above-mentioned in- 
vestigations. In each of these, terms suggestive of social 
values were used. In the present experiment such terms 
were deliberately avoided. The subjects, for example, 
were instructed to rate on a five-point scale the stimulus 
voices with respect to whether they exhibited much, aver- 
age, or little of the particular vocal characteristic under 
test. They were not asked to make value judgments of the 
voices. The term value is used here with the same mean- 
ing as given by Harrimon (4), who defines values as judg- 
ments concerning the worth of an entity or concept. 

Six vocal characteristics were investigated. These 
were pitch level, pitch variation, loudness level, loudness 
variation, rate level, and rate variation. Quality of voice 
was excluded. Six null hypotheses were, therefore, formu- 
lated, one relating to each of the six vocal characteristics. 

Terms used in this study are defined as follows: (1) 
Natural speech refers to the speech of the experimental 
subject when he attempted to talk naturally as instructed. 
Other suggestions with respect to the manner of reading 
or speaking were avoided. (2) Pitch level, loudness level, 
and rate level of voice (words per minute) were defined as 
found in Fairbanks (5). The definitions are those generally 
accepted by writers and teachers of speech. (3) The chief 
factor in the definitions of pitch variation, loudness vari- 
ation, and rate variation of voice was the spread of pitch, 
loudness, or rate, as determined by judges. Thus pitch 
variation was considered chiefly to be the range of pitch 
change from the highest to the lowest pitch; loudness vari- 
ation, the spread from the least to the greatest loudness; 
and rate variation, the spread from the slowest to the 
fastest rate. No attempt was made to define other factors 
which might have been considered by the judges as con- 
stituents of variety. It was thought that other attributes 
which they might have considered in addition to the spread 
would be valid, as all judges were either instructors, 
graduates, or undergraduate majors in speech. 























Procedure 


To test the six hypotheses, a stimulus “test” was com- 
posed consisting of 90 items recorded on magnetic tape 
for aural presentation to the subjects. An answer sheet on 
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which the subjects rated on a five-point scale each item 
immediately after hearing it accompanied the test. 

Construction of the test was accomplished in five major 
steps. Step one consisted of selecting the stimulus ma- 
terial, organizing this material into 13 separate forms, 
each containing free-reading items and copy-reading items, 
and the recording on phonographic discs by the experi- 
menter of the copy-reading items of each of the 13 forms. 

The copy-reading items were those which the stimulus 
readers repeated in the Same manner as they were spoken 
by the experimenter on the recording. They listened to the 
items through an earphone-playback system. The free- 
reading items were those which the stimulus readers read 
in their natural rate, pitch, and loudness but with as little 
variation as possible. The standardized five-syllable 
phrases by Black (6) were selected as the stimulus ma- 
terial. These were chosen because they afforded a large 
number of short statements all of the same number of 
syllables but of different wording, and as discussed by 
Walker and Black (7), of similar intensity. 

In recording the copy-reading items pertaining to slow, 
average, and fast rates and rate variation, the experi- 
menter used as a basis the norms found by Darley (8) and 
the results of Franke’s study (9) relative to rates which 
critical listeners consider too rapid and too slow. 

In recording the copy-reading items pertaining to pitch 
level and pitch variation, the experimenter used as a basis 
the research findings of Pronovost (10) and Snidecor (11) 
relative to the pitch level and range of superior male 
speakers. 

Step two in constructing the stimulus test consisted of 
selecting the stimulus readers, recording their responses 
on phonographic discs, and classifying their voices as to 
natural rate level and pitch level. Thirty male readers 
were selected. An approximately equal number of high, 
average, and low; fast, average, and slow speakers, as 
judged by the experimenter, was secured. All had normal 
voices and articulation. The recording routine was con- 
stant from stimulus reader to stimulus reader. 

The classification of the voices of the stimulus readers 
with respect to rate level and pitch level was accomplished 
through ratings by 15 judges composed of teachers and 
graduate students in speech. Based on the medians of the 
ratings, the voices were classified as high, average, and 
low in pitch level; and fast, average, and slow in rate. 

The ratings were highly reliable for both pitch and rate. 
Each co-efficient of correlation exceeded the one per cent 
level of confidence, with r ranging upward to .97. 

Step Three in constructing the stimulus test consisted 
of making up by a rerecording and tape-splicing technique 
several example items from which the final items would 
be selected. 

All example items were presented to 16 male judges 
for ratings of reliability. This was Step Four in construct- 
ing the test. Each item was rated on a seven-point scale. 
Those whose medians fell within the intermediate posi- 
tions on the seven-point scale, namely, within 2.50 to 3.49, 
inclusive, and 4.50 to 5.49, inclusive, were not used in the 
stimulus test. As a result of this method of selection, all 
items had high reliability exceeding the one per cent level 
of confidence, with r ranging upward to .92. 

Step Five in constructing the test consisted of selecting 
from the example items those which were rated by the 
judges as being valid examples of the 18 variables and 
putting them into proper arrangement in the test. Items 














were chosen and so arranged as to have five representing 
each of the 18 variables. Some items were repeated in 
order to have five presentations for each of the 18 vari- 
ables. Only items of high reliability with coefficients of 
correlation exceeding the one per cent level of confidence 
were selected. 

Three hundred and thirty-five male subjects, all stu- 
dents at the University of Florida, were secured. The age 
spread was 16-43 years; the median, 18.3 years. All had 
normal hearing and speech as determined by screening 
tests. Normal was defined as having no defects of voice 
or articulation severe enough to warrant clinical treat- 
ment or no hearing loss greater than 20 db on any two 
frequencies from 125-8000 c.p.s. in either ear. Students 
with foreign dialect were not included. 

A sample of the speech of each subject was recorded 
on magnetic tape. He was instructed to read and speak 
naturally. The recording material consisted of three 
parts. In part one the subject read two factual five- 
syllable phrases. In part two he completed from memory 
two familiar sayings. In part three the subject spoke two 
short spontaneous statements about a house which was 
pictured on the instruction sheet. This method was em- 
ployed because such a procedure would tend to give a more 
valid example of the subject’s natural speech. The method 
was an adaptation of that used by Black (12) who found that 
a speaker’s vocal intensity and rate vary according to the 
type of reading and speaking assignment. Fairbanks and 
Pronovost (13) also demonstrated that a speaker’s vocal 
characteristics are not constant from one form of utter- 
ance to another. They found that in simulating emotions 
voice varied systematically in frequency and duration from 
the simulation of one emotion to another. 

The classification of the subjects’ voices was accom- 
plished through ratings by judges and through measure- 
ments taken with a power level recorder (Sound Apparatus 
Co.). Using a seven-point scale, three judges rated each 
subject on pitch level, pitch variation, loudness variation 
and rate variation. Measurements of rate level and loud- 
ness level were taken on the power level recorder. Fifty 
randomly-chosen subjects were rerated to determine the 
reliability of the judgments. All coefficients of correla- 
tion exceeded the one per cent level of confidence, with r 
ranging upward to .79. 

All measurements on each of the vocal characteristics 
rated by the judges were arranged in acontinuum. The 20 
subjects out of the total of 335 who fell nearest each end 
of the continuum and the 20 falling nearest the mean of the 
continuum who had the least spread or no unreasonable 
spread in ratings by the judges were selected for the clas- 
sification of the particular vocal characteristic. The 
scores of these subjects on the stimulus test were part of 
the experimental data treated in the analyses of variance. 

The voices of the subjects were classified with respect 
to loudness level and rate level on the basis of measure- 
ments yielded by the power level recorder. These meas- 
urements were arranged in a continuum and the subjects’ 
voices Classified according to the upper, middle, and lower 
20. The scores of these subjects on the stimulus test were 
also used in the analyses of variance. 

The experimental data were collected by having the 
subjects listen in groups of two or more to the stimulus 
test and rate each of the 90 items on a five-point scale. A 
subject’s score was the total of his ratings of the 15 items 
in the stimulus test pertaining to the particular vocal 
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characteristic. Thus each subject had six different scores, 
one for pitch level, pitch variation, loudness level, loud- 
ness variation, rate level, and rate variation. 

The data were treated by analysis of variance. 


Results and Discussion 


Table I shows the mean sums of Subjects’ ratings of the 
items on the six vocal characteristics in the stimulus test. 


TABLE I. SUMMARY OF MEAN SUMS OF RATINGS 
OF THE ITEMS ON THE SIX VOCAL 
CHARACTERISTICS IN THE STIMULUS TEST 





Subject Raters 





High Average Low 


score 
Group 


Score 


Group 


Score 


Group 





Mean Sum Pitch Level 


Mean Sum Pitch Variation 
Mean Sum Loudness Level 


Mean Sum Loudness Variation 


Mean Sum Rate Level 


Mean Sum Rate Variation 


43.65 
47.60 
48.50 
91.00 
46.20 
45.20 


48.55 
48.10 
49.80 
01.20 
45.25 
46.45 


48.80 
47.20 
48.65 
01.10 
44.35 
41.65 





The results of the analyses summarized in Table II 
show no significant difference among the mean ratings of 
the three groups for any of the vocal characteristics. 


TABLE II. SUMMARY OF ANALYSES OF VARIANCE 
ON THE SCORES OF THE SUBJECTS FOR THE SIX 
VOCAL CHARACTERISTICS INVESTIGATED 


F- Ratio 


ee die eae 
* 





Characteristic 


Pitch Level 
Pitch Variation 
Loudness Level 


Significance 





1,29 Not Significant at the 


5% Level of Confidence 
ens 


1.26 


Loudness Variation 


Rate Level Not Significant at the 


5% Level of Confidence 
Not Significant at the 
5% Level of Confidence** 


*In these analyses the variance within groups was 
greater than the variance between groups. 


**An F-ratio of 3.15 is significant at the 5% level of 
confidence. 


Rate Variation 3.01 





Thus the six null hypotheses were not rejected. This 
experiment failed to produce evidence which would indi- 
cate that there is a significant relationship between men’s 
vocal characteristics and their ratings of the vocal char- 
acteristics of other men. 

Further research with subjects well-informed in estab- 
lished terminology and methods of voice training and with 
social value terms such as pleasant and unpleasant used in 
the rating scale might produce positive results. 
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A RHETORICAL STUDY: THE RADIO SPEAKING 
OF EDWARD R. MURROW 
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This is a biographical and critical study of a CBS news 

analyst, Edward R. Murrow, which deals chiefly with his 
radio broadcasting originating in London and New York. 
It follows the usual patternof rhetorical studies: biography, 
speech arrangement, history of the times, content analysis 
of a sample of commentaries, style, delivery, and analysis 
of fan mail. 

The hypothesis is that Murrow may be labelled a re- 
porter, an historian, inquirer, actor, ponderer and seeker 
-- all labels given him by the poet, Carl Sandburg. The 
study seeks a definition of each label and makes a com- 
parison of the analyst’s qualities to those inherent in the 
terms of the hypothesis. 

The method involved selection of major news for two 
equal periods of time in Murrow’s life. The news matter 
from the war years was summarized by listing the 
events for one, two, and three months atatime. The 
news for the post-war years was summarized by use of a 
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sampling procedure which selected material at two-week 
intervals. 

Under arrangement, the method of the study was to 
present two photostatic copies of scripts from which Mur- 
row spoke at the time of their broadcast. The two scripts 
are from separate periods of time, and are compared to 
show similarities in working method. 

The commentator’s historian aspects are examined in 
two chapters, by the comparison of Murrow’s hard news to 
the major headlines of the year as chosen by a group of 
editors, and by comparing Murrow’s commentaries to the 
same standard. The nature of the majority of commentary 
subject choices is analyzed, by the use of categories: 
major news, residue of news, and essays. 

Murrow’s persuasiveness is described by a process of 
search for themes. Themes, underlying assumptions, 
speech purposes, and predictive statements are selected 
among other characteristics of the content analysis. Ex- 
amination is made of the evidence and the artistic proofs 
within the scripts. | 

The analysis of style demonstrates word choices and 
sentence structure, including a number of qualities of each. 
A search is continued into the type of style, and the evi- 
dence to support the classification. 

A study of air recordings of consecutive broadcasts in 











a three-week period is the basis for generalizations about 
oral delivery. Each program is separately described, 
showing relationships of the individual broadcast to the 
general habits of the commentator. 

Audience ratings and fan mail provide the substance of 
a chapter on response to Murrow’s radio broadcasts. 
There are general signs of response in magazine andnews- 
paper quotations, and several kinds of material within the 
total quantity of 1,000 pieces of mail. Individual letters 
are quoted to show response of particular writers to cer- 
tain statements made on the air. 

General findings of the study are: that the labels in the 
hypothesis are too generous. Murrow is a Self-trained re- 
porter, who gained amazing ability and eminence in World 
War II. He does deal with the subject matter of history in 
fifty per cent of his scripts, but it is somewhat superficial 
history. His inquiries are often limited cases full of indi- 
vidual evaluations, although the approach to solution of so- 
cial problems is rational and cautious. Murrow is careful 
not to discuss causes as much as to discuss examples. He 
is persuasive by his use of narrated examples and descrip- 
tions in his limited endeavors. He adds to persuasiveness 
by his sensitive vocal ability. Murrow has some devoted 
fans and some bitter opponents. He continues as a speaker 
who is expected to be both scholarly and entertaining. 

630 pages. $8.00. Mic 58-4769 
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A QUALITATIVE STUDY OF THE DIGESTIVE 
ENZYMES IN BAT, RAT AND MOLE WITH A 
QUANTITATIVE STUDY OF PANCREATIC LIPASE 
IN THE MOLE AND RAT 


(Publication No. 21,100) 


Robert Henry Buchholz, Ph.D. 
University of Missouri, 1957 


Supervisor: Patrick H, Wells 


The objective of this research is to expand our physio- 
logical knowledge of small mammals not usually studied in 
the laboratory. For this study digestive enzymes of the 
mole and bat were compared with those of the rat. 

Qualitative enzyme tests were performed for general 
orientation and comparative purposes, and a quantitative 
study was made of the mole and rat pancreatic lipase ac- 
tivity using the Willstatter method. This method was also 
compared to Bauer’s method. 

Digestive tracts of mole (Scalopus aquaticus), bat (Pipi- 
strellus subflavus and Myotis grisescens) and the white 
laboratory rat (Rattus norvegicus) were tested for pres- 
ence of the following enzymes: Pepsin, trypsin, renin, 
amylase, maltase, lactase, sucrase, lipase, cellulase, 
Chitinase, alkaline phosphatase, carboxypeptidase, dipep- 
tidase and aminopeptidase. Salivary glands of all species 
tested gave positive tests for amylase. Stomach of the 
mole gave positive tests for pepsin, rennin, amylase and 
aminopeptidase; of the bat for pepsin and amylase--no test 

















was made for aminopeptidase in this species; of the rat 
for pepsin, rennin, amylase and aminopeptidase. Pancreas 
of the mole gave positive tests for trypsin, amylase, lipase, 
carboxypeptidase, dipeptidase and aminopeptidase; of the 
bat for trypsin, amylase, lipase, carboxypeptidase and 
dipeptidase; of the rat for trypsin, amylase, lipase, car- 
boxypeptidase, dipeptidase and aminopeptidase. Small in- 
testine of the mole gave positive tests for amylase, mal- 
tase, sucrase, alkaline phosphatase, carboxypeptidase, 
dipeptidase and aminopeptidase; of the bat for amylase, 
maltase, sucrase, alkaline phosphatase, carboxypeptidase 
and dipeptidase; of the rat for amylase, maltase, sucrase, 
alkaline phosphatase, carboxypeptidase, dipeptidase and 
aminopeptidase. 

Interesting anatomical features of the mole intestine 
include the relatively undifferentiated intestine and the 
prominent common bile duct. The moles were examined 
for intestinal parasites. Small numbers of stomach nema- 
todes and two intestinal tapeworms were found. Measure- 
ments of pH were made at different levels of the digestive 
tracts. 

Pancreatic lipase activities of mole and rat were de- 
termined quantitatively and compared. Rat pancreatic 
homogenates have about three times the lipase activity of 
mole pancreatic homogenates. Effects of pH on pancreatic 
lipase activity was determined for the mole and rat. Op- 
timum activity in both species was at about pH 8.9. The 
effect of buffer on pancreatic lipase activity was deter- 
mined for mole and rat. Optimum activity was obtained 
with mole pancreas homogenates using Tris-NaOH buffer; 
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with rat pancreatic homogenates using NH,OH-NH,Cl buf- 
fer. The effect of dilution was measured for mole and rat 
pancreatic lipase. Rat pancreatic homogenates were more 
sensitive to dilution than were the mole pancreatic lipase 
preparations. The effects of added cationic activators upon 
mole and rat pancreatic lipases were determined. Mole 
lipase preparations were more sensitive to activator ef- 
fects than were rat lipase preparations. Cations were ef- 
fective in both species in the following order: Ca > St > 
Ba > none. 219 pages. $2.85. Mic 58-4770 


SOME CHARACTERISTICS AND RELATIONS OF 
MATING AND OVIPOSITION OF AEDES 
AEGYPTI (LINNAEUS), (DIPTERA: CULICIDAE) 


(L. C. Card No. Mic 58-509) 


Elden Glenn Burcham, Ph.D. 
The Ohio State University, 1957 








Oviposition by unmated females has been reported for 
a number of species of insects. The effect of mating on 
oviposition rate in mosquitoes, including Aedes aegypti 
(L.), and other insects has been observed by various in- 
vestigators. A study was made of some of the characteris- 
tics and relations of mating and oviposition of Aedes 
aegypti. 

Groups of mated and unmated females were compared 
in their oviposition rates. These females were given con- 
stant access to hemolyzed beef blood with 10 per cent 
honey for food throughout their lives, The number of eggs 
Oviposited by a group of unmated females or a group of 
unmated females to which males were added on the twenty- 
Ssixthy day following the initial blood meal never reached 
the same number as those oviposited by a group of mated 
females, 

Different strains of mated and unmated Aedes aegypti 
females fed mouse blood showed differences in the ovi- 
position rate of the unmated females. In another experi- 
ment with one strain, the rate at which the unmated fe- 
males would oviposit in a given period of time was reduced 
by selection. 

When groups of individually maintained mated and un- 
mated mosquitoes were fed mouse blood, the number of 
eggs produced and oviposited was significantly greater in 
the mated group, but the number of eggs from both groups 
was not directly proportional to an increasing size of blood 
meal. 

Mating was also found to have an effect on feeding re- 
sponse. In a comparison of mated and unmated groups of 
females starved for 0, 12, and 24 hours after the removal 
of sucrose as food, it was found that the mated fed at a sig- 
nificantly higher rate than the unmated females when they 
were exposed to man or mouse for ten minutes or one hour. 
Mated mosquitoes were also found to have a significantly 
higher feeding response on man. 

A review of the literature and an investigation of the 
anatomy of the reproductive systems of males and females 
were undertaken. Histological sections and dissections 
were made. It was established that the median spermathe- 
cal duct and the converged ducts of the two lateral sper- 
mathecae open separately into the vagina. The short scler- 
otized tube seen in the open vulva of Aedes aegypti females 




















is the termination of the accessory gland duct, and opens 
into the vagina between the openings of the bursa copula- 
trix and the spermathecal ducts. 

At copulation the semen is ejaculated into the bursa 
copulatrix. Nearly all the sperm migrate from the bursa 
copulatrix into the spermathecae within a five-minute 
period. A large portion of the semen is made up of ma- 
terial from the accessory gland. The function of the ac- 
cessory gland material was not established, but it is be- 
lieved to be essential to the successful artificial insemi- 
nation of mosquitoes. 

Females were successfully inseminated artificially 
with saline preparations containing spermatozoa from the 
seminal vesicles and material from the accessory glands. 
The survival time of the sperm in these preparations was 
observed in vitro. Terramycin added to the preparations 
increased the post-insemination survival of the females. 
The artificial insemination technique may be used in a 
further study of the oviposition response following mating 
and may be employed for mosquitoes which do not mate 
or do not mate readily under laboratory conditions. This 
may aid in a further understanding of their biology and 
medical importance. It appears that the response of ovi- 
position, egg production, and feeding rate is the result of 
a hormonal conditioning which follows mating. 

137 pages. $2.00. 





THE TAXONOMY OF THE PERCID FISHES OF 
THE GENUS ETHEOSTOMA, SUBGENUS 
BOLEOSOMA, OF EASTERN UNITED STATES 


(L. C. Card No. Mic 58-851) 


Charles Franklyn Cole, Ph.D. 
Cornell University, 1957 








A systematic study of the boleosomid fishes (Percidae) 
of the eastern United States was undertaken. Three spe- 
cies complexes within the subgenus Boleosoma are recog- 
nized east of the Appalachians. The olmstedi group is 
composed of Etheostoma o. olmstedi; E. o. atromaculatum; 
E. 0. vexillare; and E. 0o.-new subspecies “plus Etheostoma 
perlongum. The nigrum 1 complex is composed of Etheo- 
stoma n. nigrum; E. n. eulepis; and E. n. susanae west of 
the Appalachians and E. n. maculaticeps and three new 
subspecies from the James, the Roanoke and the Tar- 
Neuse River Basins east of the Appalachians. The E. lon- 
gimanum- E. podostemone group is the third species com- 
plex. Three additional species, E. jessiae; E. chloro- 
somum; and E. stigmaeum, from the Mississippi valley 
and Gulf Coast drainages are also included in the sub- 
genus Boleosoma, as presently understood, but were not 
treated in this study. 

The olmstedi complex is represented by the subspecies 
olmstedi in upstream areas from northeastern Massachu- 
setts to the New River of eastern North Carolina. E. 
olmstedi atromaculatum, which differs from E. o. olmstedi 
in possessing almost complete scutellation of the nape, 
cheek, opercle, breast and belly is a downstream sub- 
species found from the lower Hudson River valley south 
to Albemarle Sound. A broad area of intergradation be- 
tween o. olmstedi and o. atromaculatum has resulted from 
the post-Pleistocene repopulation of the Lake Ontario basin 
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and its tributaries by these subspecies. Within the Rap- 
pahannock River, an additional upstream subspecies, E. o. 
vexillare, is found; it intergrades with E. o. olmstedi in 
the upper Pamunkey River tributaries. A fourth unde- 
scribed subspecies is found from the lower Santee-Cooper 
system southward to the St. Johns River. E. perlongum 
has probably evolved from a population of ancestors of this 
subspecies which had become isolated in Lake Waccamaw. 

Several authors have considered E. olmstedi only sub- 
specifically distinct from E. nigrum based largely upon 
study of a zone of range overlap of olmstedi x atromacula- 
tum and nigrum nigrum in western New York. Results of 
this investigation substantiate Stone’s (1947) claim that 
nigrum and olmstedi act as species in this region. Both 
species have been collected from different sites along the 
same stream and retain their specific characters. A hy- 
brid swarm between nigrum and olmstedi is discussed. 

The nigrum complex is of western origin and its repre- 
sentatives east of the mountains probably have resulted 
from populations being transferred to the Roanoke or James 
River by stream capture of portions of the New River of the 
Ohio system. An additional capture by the Neuse-Tar 
Rivers of portions of the Roanoke River is postulated for 
transferring nigrum stock to those rivers. A fourth sub- 
species, nigrum maculaticeps is only provisionally placed 
in the nigrum complex. 

With the invasion of nigrum-like stock into the upper 
James and rivers to the south, a displacement of olmstedi- 
like forms from the upper reaches of these streams pre- 
sumably occurred. This displacement may have provided 
the separation necessary to permit the evolution of the un- 
described olmstedi subspecies in the Santee-Cooper sys- 
tem southward, in isolation from the northern olmstedi 
stock. This subspecies closely resembles n. maculaticeps. 
Both possess two anal spines and a complete infraorbital 
canal and maculaticeps may more properly be aligned with 
the olmstedi complex. However, intergrades between the 
nigrum subspecies in the Tar-Neuse River basins with an 
incomplete infraorbital canal and n. maculaticeps have 
been found. The exact relationship between the Tar-Neuse 
subspecies of nigrum, n. maculaticeps and the olmstedi 
subspecies from the Santee-Cooper River must await fur- 
ther study. 395 pages. $5.05. 
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SUBCLINICAL PARASITISM IN 
WISCONSIN DAIRY CATTLE 


(L. C. Card No. Mic 58-802) 


Danny Dean Cox, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor A. C. Todd 


The present investigations were conducted to determine 
the prevalence and severity of subclinical parasitism in 
Wisconsin dairy cattle. Attempts were made to measure the 
harmful effects of small numbers of helminths using diges- 
tion of feed, weight gains, and milk production as criteria. 
Observations were also made to determine the anthelmintic 
efficiency of low-level phenothiazine treatment and its ef- 
fects upon the ability of the treated animals to reproduce. 





Afier preliminary investigations revealed a dilution 
technique inadequate for determining the presence of sub- 
clinical infections of parasites in Wisconsin dairy cattle, 
as reflected in helminth ova in manure, a sugar flotation 
technique which gave satisfactory results was devised and 
partially standardized. 

Surveys using this technique were conducted at three 
well-known farms in southern Wisconsin and at one farm 
in each county of the state; these latter farms were recom- 
mended by the County Agricultural Agents as being aver- 
age or above average in efficiency of production. These 
surveys showed subclinical parasitism to be present in 
100 per cent of all herds examined, with the prevalence of 
infection with both roundworms and coccidia being great- 
est in animals under two years of age. The prevalence of 
infection with coccidia in this age group was near 100 per 
cent, while 75-90 per cent of the animals were infected 
with roundworms. 

Use of the chromic oxide indicator technique for de- 
termining digestibility of feed revealed no differences be- 
tween the subclinically parasitized and the non-parasitized 
animals regarding their digestion of feed. 

Field trials to attempt to measure the effects of sub- 
clinical numbers of parasites upon their hosts were con- 
ducted at two farms. Phenothiazine was used in an effort 
to reduce the parasite load in one group of animals and 
thus provide a relatively parasite-free host,-the weight 
gains of which could be compared to those of non-treated 
animals. Milk production records of animals reared with 
and without parasite control were obtained and compared. 

Under the conditions of these experiments, low-level 
phenothiazine treatment failed to consistently reduce the 
fecal egg counts of the treated animals below those of the 
controls. 

Observations of breeding records showed no inter- 
ference with the ability of phenothiazine-treated animals 
to reproduce. 

The animals receiving two grams phenothiazine/head/ 
day at one farm gained an average of 0.07, 0.21, and 0.01 
lb./day more than nontreated animals in three experi- 
ments. In a fourth experiment when 1.5 grams phenothia- 
zine/head/day were fed, the non-treated animals gained 
more weight than the phenothiazine-treated animals. Ata 
second farm where the level of parasitic infection was 
very low, non-treated Holstein- Friesian heifers gained as 
well as heifers receiving two grams phenothiazine/head/ 
day. 

The phenothiazine-treated Guernsey heifers produced 
981 pounds more of standard 4 per cent Fat Corrected 
Milk than the non-treated animals, in their first lactation, 
and after removal from treatment upon freshening. This 
increase in production was not readily explainable by 
comparing dam production records nor by the sires rep- 
resented in each group. It is considered possible that 
this increase in milk production resulted from the bene- 
ficial effects following phenothiazine treatment and hel- 
minth removal but the results are regarded as tentative 
until subsequent work with larger numbers of animals are 
available. Production inhibition may well be a valuable 
criterion by which the economic loss due to parasites can 
be measured, particularly in a state such as Wisconsin in 
which there is a large number of dairy animals. 

117 pages. $2.00. 
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THE TAXONOMY, DISTRIBUTION, AND 
DEVELOPMENTAL STAGES OF WATER MITES 
COLLECTED IN CENTRAL AND 
NORTH CENTRAL OHIO 


(L. C. Card No. Mic 58-516) 


kobert Merrill Crowell, Ph.D. 
The Ohio State University, 1957 


The water mites are a little-known group of arthropods 
of wide occurrence. As adults they may be found in almost 
all types of aquatic habitats. As larvae they may often be 
observea parasitizing aquatic and semi-aquatic insects. 

Not since A.E. Miller’s Introductory Story of the 
Acarina, or Mites, of Ohio (Ohio Agric. Expt. Sta. Bull., 
No. 386, 1925) has there been a paper indicating the hy- 
dracarinid fauna of Ohio. The twofold aim of the writer’s 
investigation has been to expand the knowledge of the Ohio 
fauna through collection and identification of water mites 
in central and north central regions of the state and to pre- 
sent general and systematic information about the group in 
a manner in which it can be utilized by the general biologist 
in identifying water mites which he may collect. 

The life cycle of most species of water mites includes 
egg, larval, nymphal, and adult stages. Preceding these 
three active stages are inactive deutovum, nymphochrys- 
alis, and imagochrysalis sates. Observations made in the 
course of the study indicate that in Piona rotunda and oc- 
casionally in Thyas stolli the larval stage is suppressed. 
Sexual dimorphism of nymphs has been noted for two spe- 
cies of Hydrachna. Immature stages are recorded and de- 
scribed for several species. For certain species, hatching 
time and molting observations have been noted. 

Examination of 1,781 insects in the vicinity of Gibraltar 
Island in Lake Erie during the summer of 1954 revealed an 
infestation rate of 9.3 per cent. Infested individuals were 
of the orders Hemiptera and Diptera. Larvae and nymphs 
of Hydrachna magniscutata were found on specimens of 
Notonecta undulata, Arctocorixa sp., and Ranatra sp. A 
nymph of Limnesia undulata and larvae and nymphs of 
Piona reighardi have been collected and reared from the 
midge Tendipes (Tendipes) decorus. Midges examined 
showed an infestation rate of 29.4 per cent. Mosquitoes 
identified as Aedes vexans, collected in Wayne Co., har- 
bored larvae of Thyas stolli. 

Collecting techniques used in this survey represent 
standard entomological techniques and slight modifications 
thereof. Mites obtained in field collecting have generally 
been retained in rearing chambers, with subsequent ob- 
servation in the laboratory. Morphological observations 
have been made on specimens mounted in Hoyer’s medium 
on slides. 

Morphological details, distributional data, and collect- 
ing techniques are illustrated in 170 figures. 

The collections include 19 species of mites represent- 
ing 12 genera in 11 families. The following species pre- 
viously reccrded for Ohio have been identified: Hydrachna 
magniscutata, H. rotunda, Eylais extendens, Thyas stolli, 
Hydryphantes ruber, Hydrodroma despiciens, Lebertia 
porosa, Torrenticola indistincta, Limnesia undulata, Hy- 
grobates longipalpis, Tiphys torris var. americanus, Piona 
rotunda, P.*reighardi, Arrenurus laticornis, and A. mar- 
Shallae. New species are described in the genera Hy- 
drachna, Hydryphantes, Torrenticola, and Piona. 

Eleven species of water mites not identified in the pres- 





































































































ent survey have been previously recorded from Ohio. An 
annotated list of these is included. The present work 
brings the total to 30 known species from the state. 

193 pages. $2.55. 


LABORATORY EVALUATION OF RESISTANCE IN 
CORN TO THE EUROPEAN CORN BORER 


(L. C. Card No. Mic 58-1039) 


Boyd Winston George, Ph.D. 
Iowa State College, 1957 


Supervisor: Tom A, Brindley 


The study of the resistance of corn to the European 
corn borer (Pyrausta nubilalis (Hbn.)) has been carried out 
primarily in field studies. With the development, in re- 
cent years, of an artificial diet for rearing the larvae it 
became desirable to formulate and test a modification of 
such a diet to use as a bioassay medium for the testing of 
resistant corn. 

A diet of uniform ingredients was adopted and a series 
of rearings carried out to determine the characteristics 
and variability of the insects reared on it, as well as to 
perfect the rearing technique when using large numbers of 
test larvae. A modified egg sterilization procedure was 
developed and adopted. Eggs were reared through moth 
emergence and their responses, as measured by egg hatch- 
ing, duration of larval stadia, larval weight and success of 
adult emergence, were recorded. At 80° F, + 1° F. 50 per- 
cent or more of the larvae were second instar in slightly 
over 3 days, third instar by 6 days, fourth instar by 8 days 
and fifth instar by 11 days. The first pupa was usually 
found on the seventeenth day. Maximum pupation occurred 
on the eighteenth day. Weights of the larvae or pupae were 
taken at 17 days. The average weights ranged from 92- 
121 mg. with a bimodal weight distribution attributable to 
difference in sex. 

The testing of an artificial medium as a bioassay for 
resistance was started on two resistant single-crosses 
Oh51A x Oh0O7 and Hy x L317, and two susceptible single- 
crosses Oh26 x Oh65 and L289 x 1205. The lyophilized 
and ground corn plant tissue was added to a medium ata 
rate of 10 mg./gm. of diet. No differences were seen in 
the rate of pupation or weight at the time of pupation. 

Head capsule measurements were made of cast head cap- 
sules as an index of larval size. Size differences between 
larvae reared on the resistant and susceptible corn were 
readily detected in the third and fourth instars. 

To test the bioassay method further, the resistant in- 
breds W22R and A295 and the susceptible inbreds WF9 
and M14 were chosen as representing extremes of re- 
sistance and susceptibility. Plants were cut at four dates 
during the growing season. The larger plants were divided 
into subsamples consisting of etiolated leaf tissue from 
the moist area of the whorl, more distal chlorophyllous 
dry whorl leaf, sheath tissue, and excised midribs. These 
samples were lyophilized, ground and added to a diet at 
the rate of 50 mg./gm. of diet. To avoid the tedious head 
capsule measurements a larval or pupal weight at 21 days 
was used as the criterion of growth on diets made up from 
the various plants. 
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Larvae reared on diets in which plants with a 6 and 12 
inch extended height had been included did not show any 
particular weight response to the resistant or susceptible 
corn. Contamination of some of the diets reduced the 
amount of information available; however, from the re- 
maining material there was little difference between diets. 
Larvae reared on the various subsamples of 40 inch corn 
plants did not show any differences which could be asso- 
ciated with the resistant or susceptible corn on which they 
were raised. On 50 inch corn the diets containing the 
etiolated whorl material from the two resistant lines kept 
the larval weights to 50 and 61 mg. while the weights of 
larvae reared on susceptible corn increased to 67 and 71 
mg. Since these are significant tissues from the stand- 
point of corn borer establishment on the corn plant it was 
felt that early leaf feeding in these lines of corn was suc- 
cessfully assayed by the methods outlined. 

108 pages. $2.00. 


TAXONOMIC SIGNIFICANCE OF CERTAIN 
SENSILLA ON THE WINGS OF DIPTERA 


(L, C. Card No. Mic 58-1041) 


Charles Lowell Hamrum, Ph.D. 
Iowa State College, 1957 


Supervisor: Jean L. Laffoon 


The distribution of campaniform sensilla on the wing 
veins was studied in 267 species representing each of 65 
families of Diptera. A microscope slide of one wing was 
prepared from each of one to several specimens of each 
species. All slides were examined with the compound 
microscope using 430 magnifications. The numbers of 
sensilla and their points of occurrence on the veins were 
recorded. The veins are designated under the Comstock- 
Needham system. The proximal portions of the subcosta 
and radius were arbitrarily divided into areas. The dis- 
tribution of sensilla in these areas and the other veins was 
summarized for each family studied. 

The patterns produced by the distribution of the sensilla 
can be used to divide the Diptera into suborders, family 
groups, and in some cases to families, subfamilies, and 
tribes. However, these patterns have limited taxonomic 
significance at the genus and species level. 

In general, sensilla occurring on Sc are on the ventral 
surface; however sensilla on R and its branches are 
usually on the dorsal surface. A short summary of the 
distribution of the wing sensilla characteristics of the 
major groups follows: 

In the Nematocera, usually two or three sensilla groups 
are found on Sc. Sensilla are found on R stem, R,, and Rs. 
Sensilla are often found on M and the Cu stem. The Brach- 
ycera have three sensilla groups on Sc. Sensilla are found 
on R stem, Ri, and R4+s. Sensilla may be present on Rs 
and R;. The Aschiza have three sensilla groups on Sc; 
except four in Syrphidae. Sensilla are found on R stem, 

Ri, and Ra+s. A sensillum is found on r-m in Syrphidae 
and Platypezidae. In the Schizophora, the Acalyptratae 
have three or four sensilla groups on Sc. Sensilla are 
found on R stem, Ri, Ra+s, andr-m. A sensillum is pres- 
ent near the origin of.R, and Rs. The Calyptratae have four 





sensilla groups on Sc. Sensilla are found on R stem, R,, 
and Rais. A sensillum is usually present on r-m. No dif- 
ferences were noted in either the number or distribution 
of sensilla between males and females. 

Wings of three species of Hippoboscidae, four species 
of Neuroptera representing four families, and a species of 
Mecoptera were also examined. 

Data are presented in support of other evidence that the 
Calyptratae series is composed of two main evolutionary 
lines. Other groups separated by sensilla patterns are 
discussed by comparison with their position in current 
Classifications of Diptera and degree of correlation with 
other characters used in classification. 

The presence of the sensilla series on Ra+s5 in all the 
higher flies indicates that this series may be of value in 
interpreting the venation of the radial-medial field. The 
entire series is not present in most Nematocera; however, 
the Rs sensilla may represent a remnant of this series. 

The sensilla distributions of representative species of 
48 families are illustrated. These illustrations include the 
distribution of sensilla on the proximal portions of the sub- 
costa and radius, and of the general distribution of sensilla 
on the wing veins. 192 pages. $2.50. 


A CHROMATOGRAPHIC ANALYSIS OF THE 
FREE AMINO ACIDS IN THE BLOOD PLASMA 
OF THREE INBRED STRAINS OF THE 
HOUSE MOUSE, MUS MUSCULUS 


(L. C. Card No. Mic 58-538) 


H. Eve: ett Hrubant, Ph.D. 
The Ohio State University, 1957 





The study was undertaken in an attempt to discover 
whether any qualitative or quantitative variation in the 
level of the free amino acids present in the blood of mice 
could be correlated with a genetically controlled anatomi- 
cal difference. 

Mice of three different inbred strains were used: the 
SEC/2 Gn-d strain, the CBA/Ca-se strain, and the Furless 


‘strain. Equal numbers of mice were used of (a) each gen- 


otype of the gene segregating in that strain, (b) of each 
sex, and (c) of each strain. In this way, differences in 

concentration of each amino acid were compared among 
strains, sexes, or genotypes within a strain. 

Two-dimensional paper chromatograms were run on 
each of four repiicates of every combination of genotype, 
sex, and strain. The spots were eluted from the developed 
chromatograms and were analyzed spectrophotometrically. 
The resulting optical density measurements were con- 
verted to proportions of total optical density. 

The data obtained by this procedure were analyzed sta- 
tistically for differences among genotypes and between 
sexes by the two-way analysis of variance, and for differ- 
ences among strains, sexes, and combined genotypes by 
the three-way analysis of variance. 

Statistically significant differences were found between 
the genotypes in the SEC/2 Gn-d strain for glutathione, 
glycine, alpha alanine, and valine-norvaline (measured 
together). This fact indicates an association between these 
amino acids and the dense/dilute coat color genes or be- 
tween amino acids and genes closely linked to that locus. 
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No differences were found among the genotypes in the 
CBA/Ca-se strain. Significant differences were found 
among the genotypes segregating in the Furless strain with 
respect to glutathione, aspartic acid, lysine, and iso- 
leucine-leucine (measured together). This finding suggests 
a possible association of the genes for furless/normal coat 
with the biological processes involving any one or all of 
these amino acids. 

Significant differences in the level of arginine, lysine, 
valine-norvaline, and glutamic acid were found between the 
sexes within a particular strain. Male and female SEC/2 
mice differed in the proportion of arginine in their blood. 
CBA males differed from the females in their proportion of 
lysine and valine-norvaline, while Furless males and fe- 
males had statistically different proportions of glutamic 
acid. All of these sexual differences disappeared when 
mice of all three strains were analyzed together. There 
was an association indicated between the above-named 
amino acid and those genes on the sex chromosomes, or 
those genes whose actions are influenced by sex. The ge- 
netic background of a particular strain may be of sucha 
make-up that an amino acid difference between the sexes 
is exhibited or masked, as the case may be. 

Of the 15 measurements made on separate amino acids 
or combinations of them, only aspartic acid, glutamic acid, 
serine, and glutamine did not show a Significant deviation 
among strains. The strains differed with respect to their 
relative proportions of glutathione, homocysteine, cystine, 
taurine, glycine, lysine, arginine, alpha alanine, beta 
alanine, valine-norvaline, and isoleucine-leucine. On the 
basis of these results, the genetic backgrounds of the three 
strains tested were assumed to differ for those genes as- 
sociated with the biochemical processes involving the pro- 
portions of these amino acids in the blood. 

145 pages. $2.00. 


THE BIOLOGY OF THE BROWN-BANDED 
COCKROACH AND ITS RELATIVE SUSCEPTIBILITY 
TO FIVE ORGANIC INSECTICIDES 


(L. C. Card No. Mic 58-540) 


George Hull, Jr., Ph.D. 
The Ohio State University, 1957 


Laboratory studies were made to obtain information on 
the several life stages of the brown-banded cockroach, 
Supella supellectilium (Serville), and its relative suscepti- 
bility to five organic insecticides (lindane, heptachlor, al- 
drin, chlordane, and DDT). The cockroaches were cul- 
tured in an air-conditioned room in which the temperature 
remained fairly constant at about 82 degrees Fahrenheit 
(plus or minus three degrees) and the relative humidity 
fluctuated between 35 and 55 per cent, averaging 43 per 
cent during the rearing period. 

The average preoviposition period for 19 adult females 
kept in cages with adult males was 17.7 days. An average 
of 10.6 egg capsules were produced per female, and the 
duration between capsules averaged 9.1 days. As many as 
29 capsules were oviposited by a single individual. About 
one-third of the capsules oviposited by each female hatched. 
The incubation period of 14 capsules obtained from seven 
different females averaged 58.4 days. The maximum num- 








ber of nymphs to hatch per capsule was 18; the average 
for all the capsules, 12.8. The average length of adult life 
of 20 females was 103 days. The number and duration of 
instars were determined by labeling the nymphs with 
aluminum paint. The total number of instars varied from 
seven to nine (Seven being the number most often found). 
Significant variation in the duration of instar periods was 
shown in nymphs from the same or different females. 
Toxicity tests were performed on adult female cock- 
roaches selected immediately after they had emerged. 
The insecticides were applied as emulsions between the 
prothoracic coxae of the test insect by the use of a topical 
application apparatus capable of administering micro-liter 
volumes. The results of these tests show that the brown- 
banded cockroach is slightly more susceptible to the test 
materials than the German cockroach, as reported by 
other investigators. The compounds can be arranged in 
the following descending order of toxicity, based on LDs o 
and LDgo, values: lindane, heptachlor, aldrin, chlordane, 
and DDT. 53 pages. $2.00. 


THE ECOLOGY OF THE MEADOW SPITTLEBUG 
PHILAENUS LEUCOPHTHALMUS (L.); 
FAMILY CERCOPIDAE 


(L. C. Card No. Mic 58-702) 


Donald Roy King, Ph.D. 
The Ohio State University, 1952 








The meadow spittlebug, Philaenus leucophthalmus (L.), 
has been responsible for losses of economic importance 
to leguminous forage crops. As a result, insecticidal con- 
trol methods for the nymphs have been developed in states 
where this insect is a problem. Initial biological and eco- 
logical studies in Ohio revealed that insecticide applica- 
tions which kill the adults in the fall were effective in re- 
ducing succeeding nymphal populations when the treatments 
were applied before the eggs were deposited. This study 
represents a continuation and expansion of such ecological 
investigations. 

Temperature and humidity effect egg development and 
hatching. The rate of embryonic development decreases or 
ceases entirely during protracted periods of cold tempera- 
tures but proceeds at a rapid rate when the eggs are re- 
turned to warm environments. Eggs exposed to low tem- 
peratures early in development hatched sooner than those 
kept at temperatures above 80°F. or below 50°F. Field 
hatching dates in the United States are correlated with 
mean temperatures of 50° to 60° in the spring. Humidities 
of 80 to 100 per cent in the microclimate surrounding the 
egg are most favorable for hatching. 

Three parasites were reared from spittlebug eggs col- 
lected in the field: (1) a new species in the genus Tumidis- 
capus, family Eulophidae, (2) a new species of Centrodora, 
family Eulophidae, and (3) Ooctonus americanus Gir, 
family Mymaridae. 

The greatest mortality in the life cycle probably occurs 
during the period immediately following eclosion, since 
many of the nymphs die of dessication before becoming 
established on host plants. The rate of survival is in- 
creased when foliage is dense and affords protection from 
drying winds and high temperatures. 
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First cutting yields of red clover subjected to the ap- 
plication of varying amounts of water and differing levels 
of spittlebug infestation indicated that the same reductions 
occurred because of nymph feeding regardless of the water 
creatment above trace amounts. The plants were ap- 
parently incapable of “growing away” from the damage. 
The percentage of protein in the plants was not altered by 
spittlebug attack. Second cutting yields were not affected 
by nymph i>™age sustained by the first crop. 

Temperature reductions increased the period required 
for nymph development from 31 days at 75°F. to 100 days 
at 50-60°F. Normal development under field conditions 
requires 40-52 days. 

Measurements of 1150 head capsules disclosed that 
there are five nymphal instars, which corroborates the 
work of earlier investigators. 

A nymph host list of 223 plants was compiled from per- 
sonal observation and reports in the literature. The author 
observed 101 hosts in Ohio. 

It is probable that the adults also feed on a wide range 
of host plants. Tests utilizing radioactive phosphorus as 
an indicator disclosed that they feed on corn, oats, wheat, 
alfalfa, peach terminals, and chrysanthemums,. Replicated 
cage tests revealed that yields of corn, oats, and alfalfa 
are not reduced by adult infestations normally encountered 
in Ohio. However, under unusual cultural management ex- 
tremely high concentrations of adults may be responsible 
for some damage to alfalfa. 

The influence of cultural practices on adult behavior 
was investigated. Weekly sweep samples of spittlebug popu- 
lations were taken in 148 ecological situations. The num- 
bers of adults in these samples were correlated with the 
status of crop development. 

The largest numbers of adults encountered during the 
growing season are found in legume fields immediately 
after emergence. A migration of the adults from the origi- 
nal host field is brought about gradually by a “hardening 
off” of the maturing plants or abruptly by harvest of the 
first cutting. There is an increase in number of adults in 
these fields as the plants recover from harvest. Similar 
trends may be observed when the second cutting is re- 
moved. 

Removal of the hay crop reduces the number of adults 
in the harvested field and disseminates populations over 
large areas. The insects lead a transient existence for 
the remainder of the summer, their concentration in num- 
bers at any particular time being determined by the avail- 
ability of succulent plant material for feeding. 

The adults may be borne by the wind for considerable 
distances. A number were collected at an altitude of 19 
feet. However, the majority of them were obtained within 
two feet of the ground. 

Populations in corn, oats, wheat, and permanent or con- 
tinuously grazed meadows are relatively high immediately 
after the first cutting hay is removed, but decline through- 
out the remainder of the season as these crops mature or 
are harvested and afford less attractive feeding sites. 

Cage tests revealed that maximum spittlebug oviposi- 
tion takes place from the second week in September to the 
last week in October in Ohio. Red clover meadows are 
typically managed under a two-cutting system, the second 
cutting being removed in early August. Often red clover 
does not recover from the second harvest and the plants 
are not attractive to adult spittlebugs during the oviposition 
period, Alfalfa fields in which the third cutting is harvested 





the first week in September do not afford favorable feeding 
sites during the period of egg deposition. 

Alfalfa managed under a two cutting system and new 
seedings from which the small grain cover crop has been 
removed in July offer succulent foliage early in September 
and support large populations of adults. 

These populations are maintained during the oviposition 
period, with the result that large numbers of eggs are de- 
posited. Clipping new seedings early in September re- 
duces the availability of feeding sites and causes the adults 
to disperse. 

In an unreplicated test, clipping half of a two-acre al- 
falfa field on September 6 reduced the numbers of nymphs 
the following spring by 32 per cent. 

Although succulence and stand of host plants are prob- 
ably the most significant influences on the build up of adult 
populations during the oviposition period, the availability 
of egg laying sites has an important effect on egg deposi- 
tion. The tendency of the females to deposit eggs in 
crevices between two apposed plant surfaces, such as the 
sheath and stem of grain stubble, is responsible for this 
influence. Replicated cage tests in which alfalfa, red 
clover, and timothy were utilized as host plants disclosed 
that the numbers of eggs deposited was increased 65 per 
cent by the addition of wheat straw for oviposition sites. 

Nymph populations are largest in first harvest year 
meadows which are seeded in grain because of the attrac- 
tiveness of the plants to adults the previous fall and the 
availability of stubble for oviposition sites. The former 
influence increases the number of adults in the new seed- 
ings during the oviposition period, and the availability of 
Oviposition sites increases the number of eggs deposited 
by the female in September and October. 

94 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


STUDIES OF THE SAND FLY (CULICOIDES SPP.), 
WITH SPECIAL REFERENCE TO 
METHODS OF PRACTICAL CONTROL 


(L. C. Card No. Mic 58-545) 


Germain Claude Labrecque, Ph.D. 
The Ohio State University, 1957 





Along the southeastern coast of the United States and 
the Caribbean islands one of the principal deterrents to 
the development of otherwise economically promising 
areas is the high incidence of sand fly (Culicoides spp.) 
populations. These insects breed prolifically in tidal 
marshes and lakes, intracoastal waterways, or other areas 
where the sea has access to fresh water tributaries. Con- 
trol of the adult flies by aerosol or fog is of little practical 
value since relief is only temporary. Permanent remedial 
measures such as diking, draining, or flooding of breeding 
areas are not practicable owing to their high cost. Larval 
treatments present the logical approach to control, and 
tests were run to find a suitable insecticide as well as an 
economical means of dispersing the chemical. 

Preliminary tests evaluating various insecticides and 
formulations were run against the larvae of two species of 
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Culicoides; namely, C. furens (Poey) and C. melleus 
(Coquillet). Thirty-four candidate insecticides consisting 
of chlorinated and other hydrocarbons, organophosphorus 
compounds, and arsenicals were screened against sand fly 
larvae on small plots (20 x 20 feet) as water emulsions or 
water and oil solutions, or impregnated in clay granules, 
The last method was adopted in the latter part of the 
screening tests, since it was found that a combination of 
insecticide and clay carrier gave positive penetration of 
the chemical through the dense vegetative barrier that 
covers the larval breeding areas, and also because this 
method was readily applicable to airplane dispersal. 

The five most promising insecticides as determined by 
the preliminary screening tests were dieldrin, heptachlor, 
chlordane, aldrin, and benzene hexachloride. All gave good 
control at concentrations ranging from 0.5 to 2.0 pounds 
per acre. These five materials were further tested to de- 
termine the duration of effective larval control and also, 
to determine whether applications could be used on larger 
plots (0.25 to 1.0 acre). Dieldrin and heptachlor proved 
most effective in the durability tests, as well as in the 
practical-application tests. Aldrin and chlordane were not 
tested further, because they have been found ineffective in 
the control of salt-marsh mosquitoes which are prevalent 
in sand fly breeding locales. Dieldrin, heptachlor, or ben- 
zene hexachloride applications therefore served a twofold 
purpose when applied as a control measure. 

The first large-scale test consisted of the application 
of benzene hexachloride at 2 pounds of gamma isomer per 
acre. The insecticide was impregnated on bentonite clay 
and dispersed by air over a 325-acre plot. Larval and 
adult counts were taken prior to and during the test period 
to determine the effectiveness of the insecticide. Larval 
control lasted for 12 weeks, and adult control remained ef- 
fective for 10 weeks. In the test, emphasis was placed on 
the development of a suitable technique for the dispersal 
of the granular material by airplane. 

With the success of the aerial granular application, two 
large plots of 400 and 1,000 acres, respectively, were 
treated by airplane with 20 pounds:of 5 per cent dieldrin- 
attapulgite granules per acre on the first plot and 10 
pounds of 10 per cent dieldrin-attapulgite granules per 
acre on the second plct. In both tests, larval control ranged 
from 90 to 100 per cent for 56 weeks, when counts were 
discontinued. 

One large area of approximately 920 acres was treated 
with heptachlor-attapulgite granules of 5 and 10 per cent 
toxicant in 20 and 10 pounds of granules per acre respec- 
tively. Heptachlor-oil solutions were also tested at 1 and 
2 pounds per acre of toxicant. Moderate larval control 
was derived from the sprays up to 14 weeks, but in the 
granules excellent control was obtained for 35 weeks. 

62 pages. $2.00. 














SEPARATION AND PURIFICATION OF FOLLICLE 
STIMULATING AND LUTEINIZING HORMONES 
FROM PITUITARY GLANDS 


(L. C. Card No. Mic 58-810) 


John Leonora, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor W. H. McShan 


The objective of this study was to obtain biologically 
pure follicle stimulating(FSH) and luteinizing hormone(LH) 
fractions from acetone dried sheep pituitary tissue. 

Preparation of FSH Fractions. Pituitary tissue was 
extracted twice at various pH values (pH 4.0 to 10.0) with 
saturated, 90 and 80 per cent saturated solutions of sodium 
chloride at 70°C. and fractionated at 30°C, and pH 2.5. 
Several extracts were fractionated at 70°C., 60°C. and 50°C. 
The pH 2.5 soluble fractions which contained the major 
part of the FSH were dialyzed and recovered by lyophili- 
zation. 

Preparation of LH Fractions. A pH 9.0 aqueous ex- 
tract of pituitary tissue was treated once at pH 8.5 and 
once at pH 9.0, with 700 mg. of anion exchange resin XE- 
59(IR-4B) per gram equivalent of pituitary extract. Four 
LH fractions were obtained by eluting the resin twice after 
each adsorption with 0.02M sodium hydroxide. The frac- 
tions were dialyzed and recovered by lyophilization. Fur- 
ther purification was obtained by use of columns of cation 
exchange resin XE-97(IRC-50) equilibrated at pH 7.0 with 
ammonium acetate - ammonium hydroxide buffer. The LH 
was eluted by a step-wise increase in buffer concentration 
and pH in the presence of 0.34M sodium chloride to in- 
crease the cation concentration of the buffer and facilitate 
elution. The fractions were recovered by lyophilization. 

The FSH and LH fractions were assayed in intact im- 
mature and hypophysectomized male and female rats. 














Results 


The most highly purified FSH, from the biological 
standpoint, was obtained from sheep pituitary tissue on 
extraction at pH 5.0 with saturated sodium chloride solu- 
tion and fractionation at pH 2.5 and 30°C. Fractions pre- 
pared with 90 per cent saturated sodium chloride at pH 
5.0, 5.5 and 6.0 under the same conditions contained little 
LH. Fractions prepared by fractionating at higher tem- 
peratures contained slightly less LH activity than those 
made at 30°C. The extraction and fractionation of hog pi- 
tuitary tissue for FSH closely parallels that for sheep. 
Application of the same procedure to horse pituitary 
showed that FSH can be extracted at 70°C. with saturated 
sodium chloride but the hormone is inactivated on frac- 
tionation. Extracts made from bovine pituitary tissue con- 
tained very little gonadotrophin. 

Assay of the LH fractions from the anion resin ona 
dose of 0.5 gram equivalent in intact immature and hy- 
pophysectomized male rats showed that the ventral pros- 
tate weights were increased two to four fold, respectively, 
over those from control animals. The FSH in these frac- 
tions was very low as shown by giving high doses to intact 
and hypophysectomized female rats and administering LH 
with heme to intact female rats. The LH preparations 
augmented the action of FSH on the ovaries and also in- 
duced corpora lutea formation. 
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The LH fractions obtained from the anion resin XE-59 
were purified on columns of XE-97(IRC-50). The hormone 
was eluted in two peaks with the first peak containing the 
major part of the activity whereas a second peak obtained 
near the end of the elution had only a minor part of the ac- 
tivity. Assays of the LH from the major peaks in intact 
immature and hypophysectomized male rats at a dose of 
0.5 gram equivalent (approximately 0.28 mg. of protein) 
showed that the weight of the ventral prostate increased 
approximately two to three fold, respectively. Evidence 
indicating that only a very small amount of FSH was pres- 
ent in the purified fractions was obtained by administering 
».0 gram equivalent to hypophysectomized female rats. 
The ovaries increased only 3 to 5 milligrams in weight and 
the interstitial cells were repaired as shown by histologi- 
cal studies. : 


Conclusion 


FSH and LH fractions of high biological purity and low 
protein content were prepared by the above procedures. 
229 pages. $3.00. 


STUDIES CONCERNING THE PASSIVE DISPERSAL 
OF SMALL AQUATIC ORGANISMS 


(L. C. Card No. Mic 58-857) 


Bassett Maguire, Jr., Ph.D. 
Cornell University, 1957 


The number of small aquatic organisms being passively 
transported overland by larger animals is high. Examina- 
tion of a number of frogs, birds and insects (all the insects 
had been aquatic when immature) indicated that a very 
great percentage of them were carrying aquatic organisms. 
The most commonly encountered organisms were various 
algae. 

Small isolated bodies of water in the leaf axils of the 
teasel almost immediately develop biota after their forma- 
tion. This is an indication of very high vagility of the com- 
mon organisms comprising this biota. The more common 
inhabitants of teasel water in order of decreasing fre- 
quency of occurrence in teasels are: illoricate rotifers, 
hypotrichs, Colpoda, Cyclidium, nematodes and rhabdocoel 
flatworms. 

In order to determine more of the ecology of the or- 
ganisms found in isolated areas so that it can be related 
to the determination of the vagility of the various species, 
a method of testing, recording and summarizing an or- 
ganism’s toleration to stress was developed. This method, 
which permits valid comparisons between species, was 
used to study the temperature toleration of one of the com- 
mon teasel axil inhabitants, Colpoda cucullus. 

An efficient method of summarizing this toleration was 
used, in which various combinations of time and tempera- 
ture which killed half of the test population were graphed 
on axes of time and temperature. These combinations 
which gave the LDso’s were (as computed from the logit): 
40°C. -- 135 seconds; 41°C. -- 43.6 seconds; 42°C. -- 

15.4 seconds; 43°C. -- 8.7 seconds; and 44°C. -- 5.1 
seconds. 710 pages. $2.00. 














SOME ASPECTS OF THE TRYPSIN-LIKE 
ACTIVITY FROM THE MIDGUT OF THE 
STABLE FLY, STOMOXYS CALCITRANS (L.) 


(L. C. Card No. Mic 58-558) 


Robert Allen Patterson, Ph.D. 
The Ohio State University, 1957 








In a qualitative study of the trypsin-like activity of the 
stable fly midgut homogenate and a sulfanilamide azo- 
casein substrate, no proteolytic activity was found in the 
diverticulum. During the ingestion of blood, the blood was 
found to pass into the midgut directly. Rarely was blood 
found in the diverticulum. An investigation of the trypsin- 
like activity of male and female flies showed that there 
was no greater activity in a homogenate prepared from 
midguts of one sex than in midgut homogenates of the 
other sex. 

The temperature characteristic (1) for the trypsin-like 
activity was found to be about 15,600 calories. The en- 
zyme-substrate reaction was found to be of the zero-order 
type at the concentrations of enzyme and substrate used. 
The maximal activity occurred at 50 degrees centigrade. 
At higher temperatures thermal inactivation of the enzyme 
resulted. 

Neither dialysis nor the addition of divalent cations to 
dialyzed brei influenced the rate of activity. 

Acetone fractionation was investigated under controlled 
conditions of temperature, pH, and acetone volume. The 
best yield, 28 per cent of the original activity, was ob- 
tained in the supernatant at pH 7.5 and at 12 degrees cen- 
tigrade. At the same temperature, but at pH 9.0, the en- 
zyme was precipitated. 

Paper electrophoretic studies demonstrated that the 
enzymatic material migrated in three bands toward the 
cathode at pH 8.0. Barbital buffer was used. Non-enzy- 
matic material migrated toward the anode. The enzymatic 
activity was located on the Whatman No. 1 paper strips by 
incubation of the paper with Kodak Plus X 35 millimeter 
photographic film. The non-enzymatic protein was located 
by bromphenol blue staining. | 

Starch gel electrophoresis was used to separate and 
purify the enzyme from the stable fly midgut brei. Dupli- 
cating the conditions of the paper electrophoretic studies 
did not produce any cathodal movement of the enzymatic 
material. However, peaks of activity were found on the 
anodal side of the starting point at pH 7.6 and pH 8.0 when 
“Tris” -citrate buffer was used. Combining the starch gel 
extracts from one region of activity and comparing the 
enzymatic activity of one region with that of another led to 
the hypothesis that the proteolytic activity of the stable fly 
is due to a series of enzymes. The extracts representing 
each peak of activity were tested against azocasein and 
sulfanilic acid azoalbumin substrates, and they were found 
to have different substrate specificities. 

122 pages. $2.00. 
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A STUDY OF THE DEVELOPMENTAL EFFECTS 
OF SOME EMBRYONIC LETHAL MUTATIONS 
IN DROSOPHILA MELANOGASTER 


(L. C. Card No. Mic 58-823) 


Phillip Jennings Reitan, Ph.D. 
The University of Wisconsin, 1958 





Supervisor: Associate Professor Lemuel A, Fraser 


The nature of the insect egg has caused the experi- 
mental study of embryology in these animals to be slow to 
develop. One of the more promising avenues of approach 
to studies of this kind is the use of natural experiments, 
inherited developmental abnormalities that may shed some 
light on the normal developmental processes. 

Seven stocks of Drosophila melanogaster bearing a re- 
cessive lethal mutation on the second chromosome have 
been investigated in order to select those suitable for a 
developmental analysis embracing both morphological and 
physiological approaches to the study of the gene action. 
The stock X-14 has been studied in detail and the results 
have shown that in nearly one fourth of the embryos (type 
a) there is an abrupt cessation of development during the 
period from 9 to 12 hours. Coupled with this morphologi- 
cal effect there is a decrease in the oxygen consumption. 
During this period normal embryos are consuming an 
average of 0.0343 cu. mm. of oxygen per egg per hour 
while the lethals use only 0.294 cu. mm. Preceding the on- 
set of lethality normal and lethal embryos respire at about 
the same rate. Following the drop in oxygen consumption 
the consumption rate in the lethals decreases gradually 
and at the normal time of hatching is about one half that of 
the normals. Because the lethals are normal morphologi- 
cally and physiologically prior to the onset of lethality it 
has been concluded that the lethal mutation has interfered 
with the action of a basic part of the metabolic system 
necessary for the completion of embryonic development. 

In addition to the type a abnormalities five other lethal 
abnormalities have been found in the embryos of the X-14 
stock. The respiratory metabolism of these embryos is 
also decreased in relation to the time and degree of the 
morphological abnormalities. In addition the abnormalities 
of these embryos have been discussed with regard to the 
information that they provide as to the nature of normal 
development, 

From the investigation of late stage embryos of the 
other six stocks studied during the course of this work, 
data having bearing on the development of the muscle fi- 
bers, the relationships between ectoderm and mesoderm 
and between hypoderm and nerve tissue have been given. 

The concept of “phase specificity” as defined by Hadorn 
(1950) is discussed in regard to the embryos included in 
this survey. In all but one case death occurs entirely 
within the embryonic stages. The mutant X-14, type a best 
illustrates this concept. The variation in development of 
X-14, type c embryos in regular crosses and in the out- 
crosses illustrates the importance of other factors in the 
precise manner of expression of the lethal. 

| 146 pages. $2.00. 














EFFECT OF SOME ENVIRONMENTAL FACTORS 
UPON DEVELOPMENT OF IMMATURE STAGES 
OF AEDES AEGYPTI (LINNAEUS) 


(L. C. Card No. Mic 58-714) 


Julius Alexander Rudinsky, Ph.D. 
The Ohio State University, 1953 


Three major aspects of the environmental complex af- 
fecting the development of the immature stages of yellow 
fever mosquito, Aedes aegypti (Lin.), were investigated. 
The first of these is the time-temperature relationship of 
the thermally unspecified insect species. The experi- 
mental methods used were applied to each of the succes- 
Sive stages with establishment of the differences or simi- 
larities between them as to optimal developmental tem- 
perature, optimal survival temperature, threshold of de- 
velopment, and low and high lethal temperatures. The con- 
stant temperatures reaction upon the development of the 
Aedes aegypti has the same general form for the total pe- 
riod of development as for the individual immature stages. 
There is, however, a decided drop in the optimal develop- 
mental temperature as the development progresses from 
the first instar to the pupal stage from 33.3°C. to 31°C. 
The general optimal developmental temperature is at about 
32°C. and the time required to complete development from 
newly hatched larvae to adult varies from 64.5 days at 
12.4°C. to 7.1 days at 32.0°C. The shortest time required 
to complete each successive stage is near 30 hours, with 
the exception of the fourth instar larvae, which required 
almost twice as much time. The threshold of development 
for this species is at about 7.5°C., the highest lethal low 
temperature is about 11°C., and the lowest lethal high tem- 
perature is about 36°C. Furthermore, it is shown that the 
high temperatures have an accumulative injurious effect. 








The caternary formula yas (a*+a-*) derived from two 


Simple exponential functions, one representing an acceler- 
ative and the other an inhibitive effect of increased tem- 
perature, seems to be the most adequate meinod for ex- 
pressing the velocity of insect metabolism. The time- 
temperature relationship in the development of Aedes 
aegypti (L.) corresponds very closely to the reciprocal of 
the caternary curve. 

The second relationship study was that of the surface- 
volume ratio and its effect upon time of development and 
subsequent changes in the water media. The surface- 
volume ratio affects time of development, size of pupae, 
hydrogen-ion concentration, and microflora. The acidity 
of the water increases during larval development with the 
decrease of surface area and the increase of depth. The 
time of development is shorter under the conditions with 
larger surface and less acidity, and the pupae are larger. 
The larval mortality decreases correspondingly with the 
increase in surface area, decrease in depth, and less in- 
crease in the acidity. The carbon dioxide produced by 
larvae is considered as a prime factor in increasing the 
hydrogen-ion concentration under the described conditions. 

The number of microorganisms decreases simultane- 
ously with increasing acidity and decreasing surface area, 
The most prevalent genera identified were Staphylococcus, 
Bacillus, Alkaligenes, Chromobacter, Corynebacterium 














and Shigella under aerobic incubation, and Clostridium un- 
der anaerobic incubation. . 
The effect of radiation of different wave lengths and 
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different intensities upon the development of the immature 
stages of this mosquito was the third aspect investigated. 
The three ranges of radiations applied were infrared, 
visible, and ultraviolet. The most effective intensities 
were established as the results of their application. The 
opinion of other workers that the stimulating effect of in- 
frared radiation on cellular activity is far more powerful 
and effective in larval metabolism than the heat energy 
produced by infrared radiation is verified by the present 
investigations. The theory of the nature of the deleterious 
effect of ultraviolet as ascribed to chemical activity of the 
ultraviolet within the cell is corroborated by the present 
results. A discussion of the intensity, quantity, and spec- 
tral composition of natural direct and diffused light in pre- 
sented. 102 pages. $2.00. 


Abstract published by special arrangement with The 
Ohio State University. 


THE TYPHLOCYBINAE OF MEXICO 
(HOMOPTERA: CICADELLIDAE) 


(L.-C. Card No. Mic 58-746) 


Robert Frank Ruppel, Ph.D. 
The Ohio State University, 1952 


The subfamily Typhlocybinae of Cicadellidae is com- 
posed of over 1,500 described species of small, fragile 
leafhoppers, species of which are found in all parts of the 
world. Features which distinguish this subfamily from the 
other cicadellid leafhoppers are ocelli (when present) lo- 
cated on the anterior margin; postclypeal sutures extend- 
ing to the ocelli; shallow antennal pits; long and slender 
face; unbrached sectors of the elytra; absence of cross 
veins anterior to the apical cross-veins; elongate and 
pouchlike stridulatory apparatus; a length generally under 
4mm.; frequent absence of ocelli and appendixes. 

America just north of Mexico is known to be very rich 
in species and genera of these insects, its fauna increasing 
in complexity as the southern and western areas of the 
United States are approached. However, the typhlocybine 
fauna of Latin America has been little explored. Collec- 
tions of material from this region are few in number, and 
but few of the species included in these collections have 
been identified. The literature on the typhlocybine fauna 
of this region, too, was sparse, the more comprehensive 
papers being those of Baker (1903), McAtee (1926), Osborn 
(1928), a series of papers by R. H. Davidson and D. M. 
DeLong, and the recent generic revision of Young (1951). 
With the exception of the papers of Davidson and DeLong, 
these works did not treat of the Mexican species of this 
subfamily to any extent. Indeed, less than six species of 
Typhlocybina exclusive of Empoasca had been recorded 
from Mexico. 

During the past two years, the writer has had the privi- 
lege of examining the specimens of Mexican typhlocybine 
leafhoppers in the collections of Dr. D. M. DeLong, the 
United States National Museum, and the Snow Museum. 
From this material, the species were identified, their dis- 
tributions noted, and an attempt made to ascertain their re- 


lationships to each other and to the rest of the world’s 
fauna. 





One-hundred and sixty-eight species from eighteen 
genera of Typhlocybinae were identified from the speci- 
mens in the collections examined. These included sixty- 
four species which had been described by others prior to 
this work, seventy-eight species which were described by 
this writer in conjunction with Dr. D. M. DeLong, and 


- twenty-six species which are described as new in this dis- 


sertation. These last species are to be published later 
with D. M. DeLong as co-author of the new names. Six- 
teen of the genera treated were named prior to this study 
of Mexican species, and the other two, Eupterella and 
Scinda, were described by Dr. DeLong and the writer as a 











result of this work. 

These species are divided by the author into five tribes: 
Alebrini McAtee, Empoascini Distant, Typhlocybini Dis- 
tant, Dikraneurini McAtee, and Erythroneurini Young. For 
each of these tribes, a description is given, the distribu- 
tion of the tribe is noted, and a key to the genera included 
in each is presented. Each genus is treated similarly; a 
description is given, the distribution noted, probable re- 
lationships to other groups presented, and keys to the 
species-groups and species included. In turn, the diagnos- 
tic characters of each species are described and figured, 
and the known distribution of the species is given. 

The boundary between the Nearctic and Neotropic zones 
extends through Mexico. The division of these zones in 
Mexico is tempered to a great extent by the altitude and 
latitude of the areas. Further, much of the country is arid 
or mountainous. Thus, diverse habitats are present in 
the region, and the leafhoppers reflect this mosaic of 
climates. Two of the genera recorded from Mexico, Em- 
poasca and Erythroneura, are cosmopolitan; two, Cicadella 
and Dikraneura, are Holarctic in distribution; four, Hen- 
ribautia, Kunzeana, Alconeura, and Dikrella, have the bulk 
of their species from the arid regions of North America; 
two, Eupterella and Scinda, appear to be restricted to 
Mexico; and the remaining eight genera are mainly neo- 
tropical. It is of interest to note that the more boreal 
genera Notus and Forcipata and the “forest” genera Alebra 
and Typhlocyba of the Holarctic regiom have not been found 
in Mexico. 

Of special note is the appearance of the genus Cicadella 
in Mexico, Cicadella cordoba DeLong and Ruppel appears 
closely related to Cordoba vittata (L.) of the Paleoarctic 
region. Species of the genus in the Nearctic region are 
not found in the southwestern United States, yet cordoba 
was collected in an almost tropical habitat in the state of 
Vera Cruz. The closely related genera, Eupterella and 
Scinda, are restricted to the pine-oak regions of Mexico 
and adjacent United States. 

The distribution of the genus Kunzeana is also of in- 
terest. Species of the genus occur throughout the south- 
western United States and Mexico. Groups within the 
genus, however, appear to be restricted to rather definite 
habitats. The typical kunzei-group, which includes most 
of the species from the United States, is found in the arid 
regions of both countries; the long-headed aurulenta-group 
is found in more tropical areas of the southwestern United 
States, Mexico, and (sandersi B. and DeL.) Panama; and 
the short-headed popae-group is restricted to the highland 
areas of central Mexico. The information available about 
the habitats from which the majority of the specimens used 
in this study were collected was inadequate to properly 
place them in any definite area. 

Since the fauna studied was limited by the political 
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boundaries of the Republic of Mexico and represented but 
a small fraction of the total typhlocybine fauna, the synon- 
omy and arrangement of superspecific categories were 
generally considered beyond its scope, and the arrange- 
ment of genera presented by Young was accepted. How- 
ever, groups of Similar species were erected in genera 
limited to North America, and the segregates Scinda and 
Hyloidea were given generic status. Too, for reasons pre- 
sented later, the tribe Empoascini Distant was recognized 
as a distinct group. 

In the Kunzeana, four species groups were recognized: 
the popae-group, the kunzei-group, the aurulenta-group, 
and the rosea-group. The popae-group, as noted before is 
found in the high regions of central Mexico. This species 
has a short angulate head and a dark coloration, and its 
aedeagus varies with regard to the processes. The kunzei- 
group, too, is a species which is short-headed, but it has 
light-colored vertices which are mottled with orange, and 
the processes of the aedeagus are generally closely ap- 
pressed and arise ventro-laterally. The aurulenta-group 
consists of a species that is long-headed, light-golden in 
color, and has a pair of reflexed, lateral processes arising 
from the base of the aedeagus. The rosea-group consists 
of darkly colored, dark-faced, long-headed species. This 
last group could not be placed in any particular live zone. 
Apparently it is found in the arid regions. 

Several intergrading groups are recognized in the genus 
Alconeura. The glancu-group is composed of the olive or 
black-and-white species with mitten-shaped aedeagi which 
are found in the northern desert area. The derecta-group 
intergrades with this previous group but the coloration in 
the derecta group is orange or red on white, and the aedeagi 
generally have free ventro-lateral processes. The derecta 
group includes three groups which may deserve separation. 
These are (1) those in which the pygofer hooks are located 
on the dorsal margins of the pygofers, the macro group; 
(2) those with aedeagi with long, cylindrical bases, the ru- 
branota group; and (3) those with C-shaped hooks, the 
cinctella group. This third group (which includes insulae 
Grif.) seem to be related to the next major group, the os- 
borni group, with a coloration consisting of brown flecks 

































































on a white background. The last group, the rossi-group, 
may deserve a generic status; the aedeagi are sigmoid 
with short dorsal processes, the pygofers are angulate at 
their apices, and the coloration, while variable, is distinct 
from the others described previously. 

The genus Dikrella was divided into the typical cocker- 
elli group, which has cone-shaped vertices and lacks strong 
Spines on the plates, and the triangular-headed bimaculata 
group, which has strong spines near the middle of the 
lateral margins of the plates. Species of the minuenda 
group of Idona possess similar spines of the plates. In the 
ferrugina group of Idona, however, the apical portion of the 
plates is shortened, and the spine of the plate is very large 
and spurlike. 

In his review of New World Typhlocybinae, Dr. Young 
divides the subfamily into four tribes: the Alebrini McAtee, 
Typhlocybini Distant, Dikraneurini McAtee, and a new 
tribe, Erythroneurini. The writer concurs with this sepa- 
ration, with the exception of the tribe Typhlocybini. In 
this tribe, Dr. Young recognized two generic complexes; 
the Empoasca-like genera, and the Typhlocyba-like species. 
To the present writer these groups are distinct, and the 
former is erected as the Empoascini of Distant. 

The subfamily appears divisible into two divisions. The 
































first, composed of the tribes Alebrini, Empoascini, and . 
Typhlocybini, lacks the costal extension of the submarginal 
vein, has a poorly-developed preapical lobe (absent in 
many forms), and has ventral processes of the pygofers. 
The tribes Alebrini and Empoascini seem closely related, 
with such genera as Eualebra intermediate between them. 
Typhlocybini, however, appear to be distinct and are placed 
as an independent tribe. 

The second division is composed of those species which 
have a coStal extension of the submarginal vein, well- 
developed preapical lobes, and dorsal pygofer processes. 
This division is divided into two rather distinct tribes: 

(1) the Dikraneurinae, in which the styles lack an apical 
extension and the submarginal vein is present at the apex 
of the wing; and (2) the Erythroneurini, which have apical 
style lobes and which lack the submarginal vein at the apex 
of the wing. 180 pages. $2.35. 





Abstract published by special arrangement with The 
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HISTOCHEMICAL STUDIES OF THE LAMPREY 
(Publication No. 25,415) 


Robert Howard Shellhamer, Ph.D. 
The Ohio State University, 1952 


Many studies on the morphology, development, meta- 
morphosis, and physiology of lampreys (Class-Cyclo- 
stomata, Subclass-Petromyzontidae) have been reported 
since the early general description of the morphology of 
the lamprey was published by Rathke’ in 1826. In 1856 A. 
Muller® gave the first scientific notice that Ammocoetes 
branchialis is the larval form of the lamprey and since 











that time the history, ecology, and economics have been 
intensively investigated. Little can be found in literature 
in the field on the chemical constitution of lampreys. It 
was the purpose of this study to describe the histochemis- 
try of the lamprey in the various stages of the life cycle, 
that is, to superimpose a chemical picture on the histo- 
logical structure of embryo, larval (ammocoete), and adult 
lamprey. 


METHODS AND MATERIALS 


Histochemical tests were made on embryos, ammo- 
coetes, and adults of the non-parasitic brook lampreys, 
Entosphenous lamottenii and Ichthyomyzon fossor, and the 
parasitic sea lamprey, Petromyzon marinus. 

The Bauer and periodic acid-Schiff (PAS)* ‘tests were 
used for the demonstration and localization of polysac- 
charide substances. All positive reacting substances re- 
moved by salivary digestion were identified as glycogen. 
The acid mucopolysaccharides were identified by meta- 
chromatic staining with .25 per cent toluidine blue. All 
PAS positive and metachromatic substances removed by 
hyaluronidase were considered with certain qualifications to 
represent hyaluronic acid. Mucicarmine staining was also 
used as a check in the histochemical tests. 

The Feulgen reaction and basophilic staining with and 
without ribonuclease digestion were used for the demon- 
stration of the desoxyribose and ribose types of nucleo- 
protein respectively. 
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Sudan black B and Nile blue sulphate were employed to 
demonstrate lipids in general and the plasmal reaction* 
was used to distinguish the acetal lipids. 

The distribution of alkaline phosphatase was studied by 
the Gomori-Takamatsu’ method and lipase by the Gomori 
method.°® 

Radioautographic methods using iodine-131' were used 
to establish the functional relationship between the endo- 
stylar organ of the ammocoete and the thyroid follicles of 
the adult. Iron was demonstrated by micro-incineration 
and by the Prussian blue reaction. 

Studies were made of the integument; pharyngeal re- 
gion, including muscle, cartilage, the endostyle and thyroid 
follicles; alimentary structures, liver, pancreas, and the 
intestine; notochord; and the urogenital organs. 

Cyclic deposition and depletion of glycogen is shown to 
occur in the life cycle of the lamprey. In the embryo stores 
of glycogen are found in the yolk which are depleted by the 
time of hatching. Deposition of this polysaccharide occurs 
throughout the ammocoete period. Glycogen depots are 
established in the liver, notochord, nephroi, and in fat- 
glycogen cells. Other organs, i.e., muscle, cartilage, and 
skin, also show concentrations of glycogen in the ammo- 
coete. All glycogen reserves are depleted at the time of 
spawning of adult lampreys. 

The integument in lampreys is a secretory organ. The 
epidermis secretes a material having mucus and lipid 
properties. Epidermal club cells (Kolbenzellen) show a 
reaction for alkaline phosphatase in adult but not in am- 
mocoete lampreys. The granular epidermal cells show 
little reaction with any of the histochemical tests employed. 
Hypodermal connective tissue in adult lampreys shows in- 
tense metachromasy, which is attributed to a high content 
of hyaluronic acid in the ground substance. 

The pharyngeal musculature in ammocoetes is of a 
striated embryonic tubular type,* having peripheral myo- 
fibrils, centrally placed nuclei and much sarcoplasm. This 
muscle persists in part in adult lampreys. It contains 
much glycogen and plasmalogen in both larval and adult 
stages. 

Muscle of the striated cardiac type is found in adult 
lampreys in association with the piston cartilage and en- 
capsulating the buccal (anti-coagulating) glands. This 
muscle has branched syncytial fibers and centrally placed 
nuclei and contains much glycogen. Its physiological ac- 
tivity has not been investigated. 

Glandular activity in the endostyle is shown by the in- 
tense basophilia (ribonucleic acid) in the endostylar epi- 
thelium, particulary in Type I epithelium. Mucus of the 
ordinary type cannot be demonstrated by histochemical 
methods in the endostyle of ammocoetes, and the concept 
that the endostyle in ammocoetes is a mucus-secreting ac- 
cessory alimentary organ’ analogous to the endostyle in 
Amphixous, the Tunicates, and Ascidians is no longer ten- 
able. Endostylar epithelial Types III, V, and Iltr, which 
appear to contribute to the formation of the thyroid fol- 
licles of adult lampreys, show greatest ability to absorb 
iodine. The rather precise histological localization of 
iodine in the endostylar epithelium of ammocoetes and the 
thyroid follicles of adult lampreys was shown by the use 
of radio-iodine 131. Intracellular chromolipid pigment is 
found in those areas showing capacity to absorb iodine in 
the endostyle, and also occurs in the thyroid follicles, but 
it is not considered to be directly related to the capacity 
for absorption of iodine in the endostyle or thyroid follicles. 





Diffuse sudanophilic lipid and plasmal-type Lipid is 
found in the liver in ammocoetes. The liver in adult lam- 
preys at spawning is heavily infiltrated with globular su- 
danophilic lipid. Correlated with this is the decrease in 
amount of hepatic ribonucleic acid from ammocoete to 
adult. The suggestion is made that the liver in the late 
stages of the life cycle, as starvation approaches, becomes 
less active in protein synthesis as globular lipid accumu- 
lates. H is a singularly unique finding that large amounts 
of plasmalogen (acetal phospholipid) occur in the hepatic 
parenchyma in both ammocoete and adult lampreys, as 
parenchymatous plasmalogen has not been demonstrated 
in the livers of other vertebrates.” 

Ammocoetes have a gall bladder but no trace of the 
biliary system remains in adult lampreys. Large amounts 
of glycogen are found in the epithelium and lumen of gall 
bladder and bile duct. Cells found neighboring the gall 
bladder in ammocoetes differ in their histochemical action 
from the rest of the hepatic cells and are thought to com- 
prise an intrahepatic pancreas. Views of Branchet™ and 
Barrington,” who believe the pancreas is primitive and 
not yet isolated from the intestinal epithelium in lampreys, 
are discussed. 

The notochord appears to be a secondary glycogen de- 
pot. The occurrence and depletion of glycogen closely 
follows the cycle in the liver, but no blood vessels could 
be demonstrated to penetrate the cuticular and collagenous 
notochordal sheaths. 

The histochemistry of glycogen, chondroitin sulphate, 
and alkaline phosphatase in mucocartilage and cellular 
cartilage in lampreys is discussed. Glycogen is found in- 
tracellularly in mucocartilage throughout the ammocoete 
stage and in the chondrocytes in cellular cartilage in am- 
mocoetes and in adult lampreys except at the time of 
spawning 

Mucocartilage lamina consisting of fibroblast-like cells 
and large numbers of basophilic fibers dispersed in amore 
homogeneous ground substance are found only in lampreys, 
where they occur in the cranial region in ammocoetes. 
Histochemical tests demonstrate the acid and mucoid char- 
acter of this tissue but the description of Damas (’35) that 
mucocartilage is an elastic tissue cannot be upheld. Muco- 
cartilage is completely resorbed at metamorphosis and 
none is found in adult lampreys. 

Cellular cartilage in ammocoetes gives reactions which 
show the matrix has an extremely acid quality and is low 
in polysaccharide. In adult lampreys the acid-polysac- 
charide ratio is somewhat reversed; the acid quality is 
lessened and a marked increase in polysaccharide is 
demonstrable. Similar age changes in cartilage matrix 
are shown also in cartilage appearing de novo in adult 
lampreys. In the neural arches which appear at metamor- 
phosis, the initial acid quality of the matrix is lessened as 
the polysaccharide fraction increases. 

Localization of glycogen in the pronephros of embryos 
and of glycogen and sudanophilic lipid and plasmalogen in 
the pronephros and mesenephros of ammocoetes demon- 
strates that the nephroi of lampreys are functionally ac- 
tive in carbohydrate and lipid metabolism. Depletion of 
glycogen and reduction of lipid in the mesenephros in adult 
lampreys occurs but much non-glycogen carbohydrate 
remains. 

Some evidence of functional differences in the mesen- 
ephric tubules in ammocoetes is given by the localization 
of alkaline phosphatase. Ciliated epithelium near the 
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nephrostomes give a strong enzyme reaction and other 
tubule epithelium is essentially negative. 
132 pages. $2.00. Mic 58-4771 
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A STUDY OF THE METHOD OF REPRODUCTION 
OCCURRING IN THE REDIA OF PROTEROMETRA 
MACROSTOMA HORSFALL (1933) 


(L. C. Card No. Mic 58-574) 


Claude Randolph Taylor, Ph.D. 
The Ohio State University, 1957 








There have been various attempts to explain the pro- 
duction of progeny by such larval generations as sporo- 
cysts and rediae of digenetic trematodes. Whether these 
generations are sexual or asexual has never been demon- 
strated to the complete satisfaction of everyone. If they 
are sexual individuals (either monecious or dioecious 
types), one would expect to find gonads in them or, at least, 
germ cells which display meiosis, or possible polar body 
formation. 





The method of reproduction of the redia of Protero- 
metra macrostoma, a member of the trematode family 
Azygiidae, was investigated. The adult stage of this fluke 
parasitizes the green sunfish, Lepomis cyanellus. Morpho- 
logical examinations of the cells of the redia and cercaria 
were conducted, and these results were correlated with 
histochemical staining and cytophotometric measurements 
of the DNA content of the nuclei of these cells. In this 
fashion, the activities of the cells were determined. 

It was found that germinal lineage with polyembryony 
could be applied to the reproduction of the rediae stage of 
Proterometra macrostoma, and that this generation re- 
produced asexually. Germinal line cells were found within 
the parenchymatous lining of the posterior body wall of the 
redia. These cells developed into germ balls, which were 
found later within the redial body cavity. A study of vari- 
ous ages of germ balls of the redia revealed that they de- 
veloped into cercarial embryos. Neither maturation fig- 
ures nor polar bodies were observed in any of the cells of 
the redia of Proterometra macrostoma. The redia ex- 
hibited no evidence of sexuality. 

Germinal line cells coming over into the cercaria from 
the redia give rise to the genital primordium of the cer- 
caria. The cercaria of Proterometra macrostoma is bi- 
sexual. Spermatogenesis and oOgenesis were observed in 
the testes and ovary respectively. 

Histochemical staining and cytophotometric measure- 
ments of the DNA in the nuclei of cells of the redia and 
cercaria indicated (1) that the range of the dye content of 
Feulgen-stained somatic cells of the redia that were in 
mitotic prophase was 6.21-7.33; (2) that those somatic 
cells in mitotic interphase had a range of 3.01-3.46; (3) 
that germinal line cells in mitotic interphase had a range 
of 3.29-3.75; (4) that premeiotic primary spermatogonia 
of the cercaria in mitotic prophase had a range of 6.58- 
7.53; and (5) that secondary spermatocytes of the cer- 
caria, after undergoing meiosis, had a range of 2.96-3.27. 

Cytophotometric evidence indicated that the DNA in a 
nucleus reached its lowest level in mitotic interphase; 
however, in the sex cells, the DNA in the nucleus of a sec- 
ondary spermatocyte is significantly reduced from the 
amount of DNA recorded in the mitotic prophase of the 
primary spermatogonia. This cytophotometric evidence, 
correlated with the evidence from the morphological ex- 
amination of the cells of the redia and cercaria, again in- 
dicated that the redia was not a sexual generation. 

The results of this study, in which the cytophotometric 
method of Patau (1952) was employed, indicate that this 
technique can be used in investigating the germ cell cycle 
of any species of digenetic trematode. 94 pages. $2.00. 
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Hypera meles (F.) increased its range, since its intro- 
duction into New York about 1907, to include 23 states. It 
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became especially abundant in the Piedmont area of Georgia 
in 1953 where it was a threat to crimson clover seed pro- 
duction. Other host plants which included 13 species of 
Medicago and Trifolium were much less seriously affected 
by the weevil under conditions in Georgia than was crimson 
clover. 

The period of activity of the weevil coincided with the 
principal periods of vegetative and reproductive growth of 
crimson clover. After the clover seed were harvested, H. 
meles hibernated in surface litter and remained there until 
the next spring. Overwintered adults began oviposition 
just before the first flowers appeared on the clover or 
about March 30. The developmental period from egg to 
adult was 23.9 days for individuals caged at room tempera- 
ture. There was only one generation per year. 

Seven experiments in 1956 and three in 1957 were con- 
ducted at three locations in Georgia in an attempt to find a 
practical chemical control for H. meles on crimson clover. 
These tests involved the application of granulated formula- 
tions of aldrin, dieldrin, Guthion, heptachlor, malathion, 
parathion, Thimet, and toxaphene, and sprays of aldrin, 
dieldrin, endrin, heptachlor, malathion, and methoxychlor. 

The results showed that aldrin, dieldrin, and heptachlor 
gave the best control in all tests. Heptachlor gave a some- 
what better control of H. meles, and its use resulted in the 
highest seed yields. However, the yields were not signifi- 
cantly different from those of the aldrin and dieldrin treat- 
ments. 118 pages. $2.00. Mic 58-4772 

















STUDIES ON THE ACOUSTICAL BEHAVIOR AND 
TAXONOMY OF THE TREE CRICKETS 
(ORTHOPTERA: OECANTHINAE) OF 
THE EASTERN UNITED STATES 


(L. C. Card No. Mic 58-580) 


Thomas Jefferson Walker, Jr., Ph.D. 
The Ohio State University, 1957 


Eleven species of tree crickets occur in the eastern 
United States. One of the species is recognized for the 
first time, and two are forms previously regarded as sub- 
species. A study of type material and original descriptions 
necessitated three name changes. The synonymy of each 
species is given, and geographical, seasonal, and ecologi- 
cal distribution is described. 

In a study of acoustical behavior in ten of the species, 
1,104 recordings of the songs of 443 individuals were made 
with magnetic tape recorders and analyzed with an audio- 
Spectrograph. The nature of the songs and other evidence 
indicate that the males produce a pulse of sound with each 
Closing of the elevated tegmina and that the pitch of the 
sound is primarily determined by the tooth-sirike rate. 

Laboratory recordings under controlled conditions and 
field recordings were made in a study of the effects of 
physical factors upon the calling song and in studying in- 
terspecific and intraspecific variation. Within the usual 
temperature range of singing, the pulse rate of the song of 
each species varies directly with temperature. Humidity, 
air currents, and light have no appreciable effect upon the 
nature of the song. Daily periodicity in singing is con- 
trolled primarily by light intensity. Song differences be- 
tween sympatric species are usually non-overlapping, and 
intraspecific variation in the nature of the song is minor, 





Laboratory experiments demonstrated that synchro- 
nous singing of neighboring males of Oecanthus rileyiis a 
result of two response mechanisms. If the chirp of another 
Singer ends during the chirp of a Singing male, the male 
will cut short its chirp and shorten the following chirp in- 
terval. If the alien chirp ends during a chirp interval, the 
Singing male will lenghten that interval. 

In laboratory tests with recorded natural and artificial 
sounds, the responses of females to the calling songs of 
the males were studied. Females show positive phonotaxis 
to the songs of males of their own species but not to the 
songs of other species in their habitat. Pulse rate is the 
determining factor in the response of the female, except 
in rileyi, in which the chirp rate is the critical factor. 

The specific pulse rate to which the female exhibits great- 
est response varies with temperature in the same manner 
as does the pulse rate in the song of the male. 

296 pages. $3.80. 
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Robert William Winner, Ph.D. 
The Ohio State University, 1957 


There is a paucity of published data on many aspects 
of the biology of transient waterfowl populations during 
their periods of stopover at points along the route of mi- 
gration. The present study has been an attempt to add to 
our knowledge of the biology of mixed populations of black 
ducks (Anas rubripes) and mallard ducks (Anas platy- 
rhyncos) during their periods of stopover in central Ohio. 

The behavior and ecology associated with upland feed- 
ing flights of these two species are discussed. This dis- 
cussion includes such aspects as duration of upland feed- 
ing periods, behavior of the birds traveling to, from, and 
while on the feeding areas, cruising radius of field feeding 
ducks, and abundance and availability of food on the study 
area, 

The periodicity of activity of black and mallard ducks 
under both field and laboratory conditions is described. 
The diel activity was bimodally distributed in the case of 
both species. The first daily peak of activity was constant 
as to time of occurrence for both species in the laboratory 
and in the field. It occurred at the initiation of the photo- 
period in all cases. The second peak of activity of the 
black ducks occurred in the final hour of the photoperiod 
under laboratory conditions, but only if the birds were 
subjected to a decrease in light intensity. The second peak 
of activity for laboratory-confined mallards also occurred 
during the final hour of the photoperiod, but it was present 
under conditions of either constant or decreasing light in- 
tensity. The time of occurrence of the second peak of 
daily activity of wild populations was more variable than 
that of laboratory populations. The activity periods of 
wild populations were primarily periods of flight activity 
associated with upland feeding. Two factors were asso- 
ciated with the variation in the time of afternoon feeding 
flights: population size and the percentage of mallards in 
the population. As the population increased in size and/or 
in the percentage of mallards it contained, they? was a 
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tendency toward earlier afternoon feeding. No definite as- 
sociation could be detected between the variations in the 
time of afternoon feeding activities and environmental 
temperature, light intensity, or the time at which legal 
hunting hours ended. 

The dynamics of the local population were studied by 
marking individual ducks and later observing the decreases 
in numbers of the marked and unmarked segments of the 
population. The mean duration of stopover for 180 marked 
ducks during the months of October, November, and De- 
cember was 4.5 days. The mean duration of stopover was 
somewhat longer (5.3 days) for black ducks than it was for 
mallards (3.4 days). Departures from the local population 
occurred during periods of almost every conceivable com- 
bination of weather conditions. No single weather com- 
ponent nor any combination of weather components haa any 
apparent association with the departure of ducks from the 
area. 139 pages. $2.00. 


ROLE OF STEROIDS IN THE TRANSPORT OF 
PARA-AMINO HIPPURATE THROUGH THE 
UTERUS AND SYNOVIALIS OF THE RAT UNDER 
NORMAL AND STRESSFUL CONDITIONS 


(L. C. Card No. Mic 58-839) 


William Alden Zuccarello, Ph.D. 
The University of Wisconsin, 1958 


Supervisor: Professor Roland K, Meyer 


The purpose of this investigation was to study the re- 
lationship between adrenal cortical secretory activity and 
the permeability of normal and inflammed tissues to so- 
dium para-amino hippurate (PAH). 

Endometrial and synovial permeabilities were as- 
sessed in the following manner: urinary levels of PAH 
were colorimetrically determined 30 minutes after the 
micro-injection of dye into either the uterine lumen or the 
knee-joint of anesthetized, adult female rats. The per- 
centage of injected PAH recovered in the urine was taken 
as an index of tissue permeability. 

Mild endometrial inflammation was induced by the 
intra-lumenal injection of a dilute formaldehyde solution. 
Synovial inflammation was produced by the intra-joint in- 
jection of either formaldehyde or the pyrexic agent, Piro- 
men. The ability of adrenal cortical and gonadal steroids 
to influence the permeability of normal and acutely in- 
flammed tissues to PAH was determined. The effect of 
systemic stressors upon the local formaldehyde-induced 
inflammatory reaction was also studied. 


RESULTS 


The cyclic variations in endometrial permeability to 
PAH observed in normal rats are terminated by ovariec- 
tomy and modified by adrenalectomy. The level of endo- 
metrial permeability in cyclic rats appears to vary in- 
versely with the levels of circulating estrogens. Estrogens 
and progesterone induce a decrease in uterine tissue per- 





meability to PAH, and cortisone, corticosterone, desoxy- 
corticosterone (DOC), and testosterone an increase in per- 
meability when administered to spayed rats. Evidence is 
presented for the production of a progesterone-like sub- 
stance(s) by the adrenal. 

Formaldehyde-induced endometrial inflammation is 
accompanied by an increased uterine permeability to PAH. 
Ovarian steroids suppress both the rate of dye transfer 
and the local inflammatory reaction, whereas adrenal 
steroids suppress the inflammatory changes alone. No 
correlation appears to exist between the degree of en- 
dometrial inflammation and the level of tissue perm ea- 
bility to PAH. 

Endometrial permeability to PAH is increased above 
control levels in spayed and spayed-adrenalectomized rats 
exposed to cold. Uterine permeability is also increased 
during late pregnancy and mid-lactation. 

Adrenalectomy is followed by a gradual reduction in 
Synovial permeability to PAH. Ovariectomy is without ef- 
fect on the rate of dye transfer through the synovialis. 
Cortisone, corticosterone, and hydrocortisone possess the 
ability to increase synovial permeability in 3-day post- 
adrenalectomized rats, but not in intact or 1-day post- 
adrenalectomized animals. DOC is without effect on the 
dye clearance from the joints of intact or adrenalecto- 
mized rats. 

Intra-joint injection of formaldehyde induces a mild 
synovial inflammation which is accompanied by a suppres- 
Sion in the clearance of PAH from the synovial space. 
Cortisone, corticosterone, and hydrocortisone, given either 
at the time of injury or 6 hours before, can prevent these 
changes in intact and adrenalectomized rats. DOC appears 
to exert an antiphlogistic effect in 1-day post-adrenalec- 
tomized, ‘formalin-arthritic’ rats. 

Exposure of intact rats to cold prevents the suppres- 
sion of synovial permeability induced by the intra-joint in- 
jection of formaldehyde. Alloxan diabetes neither al- 
leviates nor aggravates the inflammatory joint changes, as 
determined by synovial permeability to PAH. Systemi- 
cally-administered turpentine appears to enhance the in- 
flammatory potential of formaldehyde and to increase the 
synovial requirements for cortisone-like steroids. 

Extremely dilute solutions of Piromen induce a mild 
synovial inflammation when injected into the joint space. 
The accompanying suppression in permeability is not as 
marked as it is after formaldehyde. Cortisone prevents 
both the Piromen-induced inflammatory changes and the 
suppression in synovial permeability to PAH. 

Studies designed to determine the role of the kidney in 
these responses indicate that the above effects do not re- 
flect alterations in renal function. 


CONCLUSIONS 


Evidence is presented suggesting that the adrenal cor- 
tex is of importance in the regulation of endometrial! per- 
meability to PAH during the estrous cycle through the 
production of luteoid and corticoid hormones. 

Maintenance of a normal level of synovial permeability 
to PAH is a function of glucocorticoid activity and it can 
be related to the antiphlogistic properties of these steroids. 

168 pages. $2.20. 
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